FIGURE 1 



MetLysHisLeuTrp 
801 ATGAAGCATCTGTG 

T AC T T CGT AGAC AC 

• PhePheLeuLeuLeuValAlaAlaProArgTrpValL^uSerGlnValGln 
851 GTTCTTGCTTGTCCTAGTGG'CAGCTCGGAGATGGGTCCTGTCCGAGGTGG 
CAAGAAGGAAGAGGATCACCGTCGAGGGTCTACCCAGGACAGGGTCCACG 

• - LeuGlnGluSerGlyPr.oGlyLeuValLysProSerGluThrLeuSer 
901 AGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCGGAGACCCTGTCC 
TCGAGGTGCTCAGCCCGGGTCCTGACeACTTCGGAAGCCTCTGGGACAGG 

LeuThrCysThrValSerGlyAlaSerlleSerSerTyrTyrT.rpSerTrp 
951 CTCACCTGCACTGTCTCTGGTGC.CTCCATCAGTAGTTACTACTGGAGCTG 
GAGTGGACGTGACAGAGACCACGGAGGTAGTCATGAATGATGAGCTGGAC 

• IleArgGlnProProGlyLysGlyLeuGluTrpIleGlyTyrlleTyrTyr 
1001 GATCCGGCAGCCCCGAGGGAAGGGACTGGAGTGGATTGGGTATATCTATT 
CTAGGCCGTCGGGGGTCCCTTGGCTGACCTCACCTAACeCATATAGATAA 

• • SerGlySerThrAsnTyrAsnProSerLeuLysSerArgValThrlle 
1051 ACAGTGGGAGCACCAACTACAAGCCCTCCCTCAAGAGT-CGAGTCAGGATA 
TGTCACCCTCGTGGTTGATGTTGGGGAGGGAGTTCTCAGCTCAGTGGTAT 

SerValAspT.hrSerLysAsnQlnPheS.erL 
110 1 TCAGTAGACAGGTCCAAGAACCAGTTCTGCGTGAAGCTGAGGTCTGTGAC 
AGTCATCTGTGCAGGTTCTTGGTCAAGAGGGACTTCGACTCCAGACACTG 

• AlaAlaAspThrAlaValTyrTyrCysAlaArgGluArgLeuGlylleGly 
115 1 GGCTGCGGACACGGCCGTGTATTAGTGTGCGAGAGAG6GACTGGGGATGG 
GCGACGCCTGTGCCGGCACATAATGACACGCTCTCTCGCTGACCCCTAGC 

• • AspTyrTrpGlyGlnGlyThrLeuValThrValSerSerAraSerThr 
1201 GGGACTACTGGGGCCAAGGAACCCTGGTGACCGTCTCCTCAGCCTCCACC 
GCGTGATGACGGCGGTTGCTTGGGACCAGTGGGAGAGGAGTCGGAGGTGG 

LysGlyProSerVal PheProLeuAlaProCysSerArgSerThrSerGLu 
1251 AAGGGCCCATCGGJCTTCCCCCTGGCGCCCTGC TCTAGAA GCACCTCCGA 
TTCCCGGGTAGCCAGAAGGGGGACCGGGGGACGAGATCTTCGTGGAGGCT 

• SerThrAlaAlaLeuGlyCysLeuValLysAspTyrPheProGluProVal 
1301 GAGCACAGCCGCCCTGGGCTGCGTGGTCAAGGACTAGTTGCCCGAAGCGG 
CTCGTGTCGGCGGGACCCGACGGACCAGTTCCTGATGAAGGGGCTTGGCC 



• • ThrValSerTrpAsnSerGlyAlaLeuT.hrSerGlyValHisThrPhe 
1351 TGACGGTGT.CGTGGAACTCAGGGGCTCTGACCAGCGGCGTGCACACCTTC 
ACTGCCACAGCACCTTGAGTCCGGGAGACTGGTCGCCGCAGGTGTGGAAG 
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ProAlaValLeuGlnSerSerGlyLeuTyxSerLeuSerSerV 
14 01 CCAGCTGTCCTACAGTCCTCAGGACTCTACTGCCTCAGGAGCGTGGTGAC 
GGTCGACAGGATGTCAGGAGTCCTGAGATGAGGGAGTCGTCGCAQCACT.G 

• ValProSerSerAsnPheGlyThrGlnThrTyrThrGysAsnValAspHis 
1 451 CGTGCCGTCCAGCAACTTCGGCACCCAGAGCTACACCTGCAACGTAGATC 
GCACGGGAGGTCGTTGAAGCCGTGGGTCTGGATGTGGA'CGTTGCATCTAG 

• • LysProSerAsnThrLysValA_spLysThrVal 
1501 ACAAGCCGAGGAAC ACCAAGGTGGAG AAGAGAGTTGGTG AGAGGCC AGCT 
TGTTCGGGTCGTTGTGGTTCCACCTGTTCTGTCAACCAGTGTCCGGTCGA 

1551 CAGGGAGGGAGGGTGTCTGCTGGAAGCCAGGCTGAGCCCTCGTGCCTGGA 
GTCCCTCCCTCCCACAGAGGACCTTCGGTCCGAGTCGGGAGGACGGACOT 

1601 CGCACCCCGGGTGTGCAGCCCCAGCCCAGGGCAGCAAGGCAGGCCCCATC 
GGGTGGGGCCGACAGGTCG.GGGTCGGGTGCGGTCGTTCCGTCCGGGGTAG 

1 651 TGTCTCGTGAGGCGGAGGCCTCTGCCCGGGeCACTGATGGTGAGGGAGAG" 
ACAGAGGAGTGGGGCTCCGGAGACGGGCfipGG 

1701 GGTCTTCTGGCTTTTTCCACCAGGCTCCAGGCAGGCACAGGC 

CCAGAAGACCGAAAAAGGTGGTCGGAGGTCGGTGGGTGTCGGACCGACGG 

1751 CCTACCGCAGGGCGTTCACACAGAGGGGCAGGTGGTTGGCTCAGACCTGC 
GGATGGGGTCCGGGAAGTGTGTGTCCCCGTCCACGAACCGAGTCTGGAGG 

1801 CAAAAGCCATATCCGGGAGGACCCTGCCCCTGACCTAAGCCGACCGCAAA 
GTTTTCGGTATAGGCCCTCCTGGGACGGGGAGTGGATTCGGCTGGGGTTT 

1851 GGCCAAACTGTCCACTCCCTCAGCTCGGACACC.TTCTCTCCTCCCAGATC 
CCGGTTTGACAGGTGAGGGAGTeGftGGGTGTGGAAGAGAGGAGGGTCTAG 

GluArgLysCysCysValGluCys 
1901 CGAGTAACTCCCAATCTTCTCTCTGCAGAGC.GCAAATGTTGTGTCGAGTG 
GCTCATTGAGGGTTAGAAGAGAGAGGT-CTGGeGTTTAGAACACAGCTCAC 

• ProProCysPro 

1951 CCCACCGTGCCGAGGTAAGGCAGGCCAGGCCTCGGCGTCCAGCTCAAGGC 
GGGTGGCACGGGTCCATTCGGTCGGGTCCGGAGCGGGAGGt.CGAGTTC.CG 

2001 GGGACAGGTGCCCTAGAGTAGClCTGCATCCAGGGAC AGGCCCC AGCTGGG 
CCCTGTCCACGGGATCTCATCGGACGTAGGTCGGTGTGCGGGGTCGACCC 
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AlaPrbProValAlaGlyPro 
2051 TGC.TGACACGTCCACCTCCATCTCTTCCTCAGCACCACCTGTGGCAGiSAC 
ACGACTGTGCAGGTGGAGGTAGAGAAGGAGTCGTGGTGGACACGGTCCTG 

• • SerValPheLeuPheProProLysProLysAspThrLe'uMetlleSer 
2 1 0 1 GGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGAGACCCTCATGATCTCC 
GCAGTCAGAAGGAGAAGGGGGGTTTTGGGT.TCCTGTGGGAGTACTAGAGG 

ArgThrProGluValThrCysValValValAspValSerHisGluAspPro 

2151 cggacccctgaggtcacgtgcgtggtggtggacgtgagccacgaagaggg: 
gcctggggac.tccagtgcacgcaccaccaggtgcactcggtggtt;ctggg 

•GluValGlnPheAsnTrpTyrValAspGlyValGluValHisAsnAlaLys 
2201 CGAGGTCCAGTTCAACTGGT AGGTGGAGGGGGTGGAGGTGGATAATGGGA 
GGTCCAGGTCMGTTGACCATGCAGCTGCCGCACCTCCACGTATTACGGT. 

• •ThrLysProArgGluGluGlnPheAsnSerThrPheArgValValSer 
2251 AGACAAAGCCACGGGAGGAGCAGTTCAACAGCACGTTCCGTGTGGTCAGC. 

TCTGTTTGGG.TGCC.GTCGTCGTCAAGTTGTCGTGCAAGGCAGACCAGTGG 

ValLeuThrValValHisGlnAspTrpLeuAsnGlyLysGluTyrLysCys 
2 301 GTCCTCACCGTTGTGCACCAGGACTGGCTGAACGGC^GGAGTAGAAGTG 
GAGGAGTGGCAAGACGTGGTGGTGACCGAGTTGGCGTTCGTCATGTTCAG 

• LysValSerAsnLysGlyLeuProAlaProIleGluLysThrireSerLys 
2351 CAAGGTCTCCAACAAAGGCCTCCCAGCCCCCATGGAGAAAACCATCTCCA 
GTTCCAGAGGTTGTTTCGGGAGGGTC'GGGGGTAGCTGTTTTGGTAGAGGT 

• • ThrLys 

2401 AAACCAAAGGTGGGACCCGCGGGG.TAT.GAGGGCCAGATGGACAGAGGCCG 
TTTGGTTTCCACCCTGGGCGCCCCATACTCGGGG.TGTACCTGXCT.CCGGC 

24 51 GCTCGGCCCACCCTCTGCCCTGGGAGTGACCGCTGTGCCAACCTCTGTCC 
CGAGGCGGGTGGGAGACGGGACCCTCAGTGGCGACACGGTTGGAGAGAGG 

GlyGlnProArgGluProGlnValTyrThrLeuProProSerArg 
2501 CTACAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGG 
GATGTGCCGTCGGGGCTGTTGGTGTGCACATGTGGGAGGGGGGTAGGGCC 

GluGluMetThrLysAsnGlnValSerLeuThrCysLeuValLysGlyPhe 
2551 GAGGAGATGACGAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTT 
CTCCTCTACTGGTTCTTGGTCCAGTCGGAGTGGACGGAC.CAGTTTCCGAA 

•TyrProSerAspIleAlaValGluTrpGluSerAsnGlyGlnProGluAsn 
2601 CTACCCCAGCGAGA-TCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGA 
GATGGGGTCGCTGTAGCGGCACCTCACGCTCTCGTTACCCGT.CG.GC 

• • AsnTyrLysThrThr ProProMetLeuAspSerAspGlySer PhePhe 
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2 651 ACAACTACAAGACGACACCTCCCATGCTGGACTCCGACGGCTCCTTCTTC 
TG.TTGATGTTCTGGTGTPGAGGGTACGACCTGAGGCTGCCGAGGAAGAAG 

LeuTyrSerLYsLeuThrValAspLysSerArgTrpGlnGlnGlyAsnVai 
2701 CTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGT 
GAGATGTCGTTGGAGTGGCACCTGTTGTCGTCCACCGTCGTCCCCTTGGA 

• PheSerCysSerValMetHisGluAlaLeuHisAsnHisTyrThrGlnLys 
27 51 CTTCTC^TGCTCCGT<M 

GAAGAGTACGAGGCACTACGTACTCCGAGACGTGTTGGTGATGTGCGTCT 

• SerLeuSerLeuSerProGlyLys 
2801 AGAGCCTCTCGCTGTCTCCGGGTAAA 
TCTCGGAGAGGGACAGAGGCGCATTT 
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MetArgValProAlaGlnLeuLeuGlyLeuLeuLeuLeuTrp 
901 ATGAGGGTGCCCGCTCAGCTCGTGGGGCTGGTGCTGCTGT 
TACTCCCAGGGGCGAGTCGAGGACCCCGAGGACGACGAGA 

• • HheProGlyAlaArgCysLysLeuAspIleGlnLeuThrGlnSerPro 
951 GGTTCGCAGGTGCCAGGTGTAAGCTTGACATCCAGCTGAGCC^TGTCCA 
GCAAGGGTCGACGGTCCACATTCGAACTGTAGGTCGACTGGGTTAGAGGT 

SerSerLeuSerAraSerValGlyAspArgValThrlleThrGysArgAla 
1001 TCC.TCCCTGTCTGCATCTGTAGGAGACAGAGTCACCAT.CAGTTGCCGGG 
AGGAGGGACAGACGTAGACATCCTCTGTCTCAGTGGTAGTGAACGGCeCG 

.•SerGlnGlylleArgAsnAspLeuGlyTrpTyrGlnGlnLysProGlyLys 
1051 AAGTCAGGGCATTAGAAATGATTTAGGGTGGTATCAGGAGAAACCAGGGA 
TTCAGTCCGGTAATCTTTACTAAATCCGACCATAGTCGTCTTTGGTCCCT 

• • AlaProLysArgLeuIleTyrAlaAlaSerSerLeuG.lnSer'GlyVal 
11 0 1 AAGCCCCTAAGCGCCTGATGTATGCTGCATCCAGTT.TGGAAAGTGGGGTC 

TTCGGGGATTCGGGGACTAGATACGACG.TAGGTCAAACGTTTCACCCCAG 

ProSerArgPheSerGlySerG^ 
1151 GGATCAAGGTTCAGGGGGAGTGGATCTGGGAGAGAATTGAGTCTGACAAT 
GGTAGTTCCAAGT.CGCCGTICACCTAGACCGTGTCTTAAGTGAGAGTGTTA 

• SerSerLeuGlnProGluAspPheAlaThrTyrTyrGysLeuGlnHisAsn 
1201 CAGCAGCCTGCAGGCTGAAGATTTTGCAACTTATTACTGTCTAGAGCATA 
GTCGTCGGACGTCGGACTTCTAAAACGTTGAATAATGAGAGATGTGGTAT 

• -ThrTyrProProThrPheGlyGlnGlyThrLysValGluIleLysArg 
1251 ATACTTACCCTCCGACGTTCGGCCAAGGGACCAAGGTGGAAATCAAAC.GA 
TATGAATGGGAGGCTGCAAGCCGGTTCCCTGGTTGCACGTTTAGTT.TGCT 

ThrValAlaAlaPrdSerValPhellePheProProSerAspGluGlnLe 
1301 ACTGTGGCTGCACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTT 
TGACACCGACGTGGTAGACAGAAGTAGAAGGGCGGTAGAOTACTCGTCAA 

• LysSerGlyThrAlaSerValValCysLeuLeuAsnAsnPheTyrProArg 
1351 GAAATCTGGAACTGCTAGCGTTGTGTGGCTGGTGAATAACTTCTATGCGA 
CTTTAGACCTTGACGATCGCAACACACGGACGACTTATTGAAGATAGGGT 

• • GluAlaLysValGlnTrpLysValAspAsnAlaLeuGlnS.erGlyAsn 
1401 GAGAGGCCAAAGTACAGTGGAAGGTGGATAACGeCCTCCAATCGGGTAAC 

CTCTCCGGTTTCATGTCACCTTCCACCTATTGCGGGAGGTTAGGCCATTG 
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SerGlnGluSer 
1451 TCCCAGGAGAGT 
AGGGTCCTCTCA 
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MetGluLeuGlyLeu 
801 ATGGAATTGGGGCT 

TACCTTAACCCCGA 

• ArgTrpValPheLeuValAlaLeuLeuArgGlyValGlnCysGlnValGln 
8 51 CCGCTGGGTTTTCCTGjGTTGCTCTTT-TAAGAGGTGTCCAGTGTCAGGTGC 
GGCGACCCAAAAGGAGCAACGAGAAAATTCTCCACAGGTCAGAGTCGACG 

• •LeuValGluSerGlyGlyGlyValValGlhProGlyArgSerLeuArg 
901 AGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTCCCTGAGA 
TCGACGACCTCAGACCCCCTCCGCACCAGGTCGGACCCTCCAGGGACTCT 

LeuSerGysVaTAlaSerGlyPheThrP.heSerSerTyrGlyMetHIsTrp 
951 CTCTCCTGTGTAGCCTCTGGATTGACCT.TCAGTAGCTATGGCATGCACTG 
GAGAGGACACATCGGAGAGCTAAGTGGAAGTCATCGATACCGTACGTGAC 

• ValArgGlnAlaProGlyLysGlyLeuGluTrpValAlaVallleSerTyr 
1001 GGTCCGCCAGGGTCGAGGCAAGGGGGTGGAGTGGGTGGCAGTT ATATCAT 
CCAGGCGGTCCGAGGTCCGTTCC.CCGACCTCACCCACCGTCAATATAGTA 

• vAspGlySerAsnLysTyrTyrAlaAspSerValLysGiyArgPheThr 
1 051 ATGATGGAAGTAATAAATACTATGCAGACTGCGTGAAGGGCGGATTGACG 
TACTACCTTCATTATT.TAT.GATACGfGTGAGGCAGTTCCCGGCTAAGTGG 

IleSerArgAspAsnSerLysAsnThrLeuTyrLeuGlnMetAsnSerLeu 
1 1 01 ATCTCCAGAGACAATTGCAAGAACACGGTGTATCTGGAAATGAACAGCCT 
TAGAGGTGTCTGTTAAGGTTCTTGTGGGACATAGAGGTTTACTTGTCGGA 

•ArgValGluAspThrAlaValTyrTyrCysAlaArgAspHisGlyGlyArg 
1151 GAGAGTTGAGGACACGGCTGTGTATTACTGTGCGAGAGATCACGGT.GGGA 
CTCTCAACTCCTGTGGCGAGACATAATGACACGCTCTCTAGTGCCACCCT 

• • TyrValTyrAspTyrGlyMetAspValTrpGlyGlnGlyThrThrVal 
1201 GGTACGTCTACGACTACGGTATGGAGGTCTGGGGCCAAGGGAGGACGGTG 
CCATGCAGATGCTGATGCCATACCTGCAGAGCCCGGTTCCCTGGTGCCAG 

ThrValSerSerAlaSerThrLysGlyProSerValPheProLeuAlaPro 
1251 ACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCGCC 
TGGCAGAGGAGTCGGAGGTGGTTGCCGGGTAGCCAGAAGGGGGACCGCGG 

• CysSerArgSerThrSerGluSerThrAlaAlaLeuGlyCysLeuValLys 
1301 CTGC TCTAGAA GGACCTCGGAGAGCACAGCCGCGCTGGGCTGCCTGGTCA 
GACGAGATCTTCGTGGAGGCTCTCGTGTGGGCGGGACCCGACGGACCAGT 



• •AspTyrPheProGluProValThrValSerTrpAsnSerGlyAlaLeu 
1351 AGGAC.TACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGGGCTCTG 
TCCTGATGAAGGGGCTTGGCCACTGCCACAGCACCTTGAGTCCGCGAGAC 
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T.hrSerGlyValHisThrPheProAiaValLeuGlnSerSerGlyLeuTyr 
14 01 AC.CAGCGGCGTGC ACACGTTCCCAGCTGTCCTACAGTCCTCAGGACTCTA 
TGGTCGGCGCACGTGTGGAAGGGTCGACAGGATGTCAGGAGTCCTGAGAT 

• SerLeuSerSerValValThrValProSerSerAs 
14 51 CTCCCTeAGCAGCGTGGTGACCGTGCCCTCCAGCAACTTCGGCACCCAGA 
GAGGGAGTCGTCGCACCACTGGCACGGGAGGTCGTTGAAGCCGTGGGTCT 

• • TyrThrCysAsnValAspHisLysPr.oSerAsnThrLysValAspLys 
1501 CCTACACCTGCAACGTAGATCACAAGCCCAGCAAGACCAAGGTGGACAAG 

GGATGTGGACGTTGCATCTAGTGTTCGGGTCGTTGTGGTTCCAC.CTGTTC. 

ThrVal 

1551 ACAGTTGGTGAGAGGCG AGCTCAGGGAGGGAGGGTGTCTGCTGGAAGCCA 
TGTCAACCAGTCTCCGGTCGAGTCCCTGGGTCCCACAGACGACCTTGGGT 

1601 GGCTCAGCCCTCCTGCCTGGACGCACCCCGGCTGTGCAGCGGCAGCCCAG 
CCGAGTCGGGAGGACGGACCTGCGTGGGGCCGACACGTCGGGGTCGGGTC 

1 651 GGCAGC^GGCAGGCCCCATCTGTCTCCTCACCCGGAGGGC 

CCGTCGTTCCGTGGGGGGTAGAGAGAGGAGTGGGCCTGCGGAGACGGGCG 

17 01 CCCACTCATGCTGAGGGAGAGGGTCTTCTGGCTTTTTGGAGCAGGCTCGA. 

GGGTGAGTAGGAGTCGCTCTGCGAGAAGACCGAAAAAGGTGGTCCGAGGT 

1751 GGCAGGCACAGGCTGGGTGCCCCTACCCCAGGCCCTTCACACACAGGGGC 
CCGTCCGTGTCCGACCCACGGGGATGGGGTCCGGGAAGTGTGTGTCCCCG 

1801 AGGTGCTTGGCTCAGACCTGCCAAAAGCCATATCCGGGAGGACC 

TCCACGAACCGAGTCTGGACGGTTTTCGGTATAGGCCCTCCTGGGACGGG 

1851 CTGACCTAAGCCGACCCCAAAGGCCAAACTGTCCACTCCCTCAGCTCGGA 
GACTGGATTCGGCTGGGGTTTCCGGTTTGACAGGTGAGGGAGTCGAGCCT 

Glu 

1901 CACGTTCTGTCCTCGCAGATCGGAGTAACTGGGAATCTTCTCTCTGCAGA 
GTGGfAAGAGAGGAGGGTCTAGGGTCATTGSGGGTTAGAAGAGAGACGTCT 

• ArgLysCysCysValGluCysProP.roCysPro 

1951 GCGCAAATGTTGTGTCGAGTGCCCACCGTGCCCAGGTAAGCCAGCCCAGG 
CGCGTTTACAACACAGCTCACGGGTGGCACGGGTCCATTCGGTCGGGTGG 



2001 CCTCGCCCTCCAGCTCAAGGCGGGACAGGTGCCCTAGAGTAGCCTGCATC 
GGAGCGGGAGGTCGAGTTCCGCCCTGTCCACGGGATCTCATCGGACGTAG 

2051 CAGGGACAGGCCCGAGCTGGGTGCTGACAGGTCCAGGTC'CATGTCTTCCT 
GTCCCTGTCCGGGGTCGACGCACGACTGTGCAGGTGGAGGTAGAGAAGGA 
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AlaProProValAlaGlyProSerValPheLeuPheProProLysPro 
2101 CAGCAGCAGCTGTGGGAGGACCGTCAGTCTTCGTCTTGCCGeCAAAACGC 
GT.CGTGGTGGACACCGTCCTGGCAGTCAGAAGGAGAAG.GGGGGTTT.TGGG 

LysAspThrLeuMetlleSerArgThrProGluValThrCysValValVal 
2151 AAGGACACCCTCATGATCfCCCGGACCCCTGAGGTCACGTGCGTGGTGGT 
TTCCTGTGGGAGTACTAGAGGGGCTGGGGACTGGAGTGCACGCACCAGCA 

• AspValSerHisGluAspProGluValGlnPheAsnTrpTyrVa lAspGly 
2 20 1 GGACGTGAGCCACGAAGACCCCGAGGTCCAGTTCAACTGGTACGTGGACG 
CCTGGAGTCGGTGGTTCTGGGGCTGGAGGTGAAGTTGAGGATGGAGCTGG 

• • ValGluValHisAsnAlaLysThrLysPro'ArgGluGluGlnPheAsn 
2251 GCGTGGAGGTGCATAATGCCAAGACAAAGCCAGGGGAGGAGGAGTTCAAC 
CGCACCTCCACGTATTACGGTTGTGTTTCGGTGCCCTCCTCGTCAAGTTG 

. SerThrPheArgVaiyalSerValLeuThrValValHisGlnAspTrpLeu 
2301 AGCACGTTCCGTGTGGTGAGCGTGCTCAGGGTTGTGCACCAGGACTGGCT 
TCGTGCAAGGCACACCAGTCGCAGGAGTGGCAACACGTGGTCCTGACCGA 

• AsnGlyLysGluTyrLysCystysValSerAsnLysGlyLeuProAlaPro 
2351 GAAGGGGAAGGAGTAGAAGTGGAAGGTCTGCAACAAAGGGCTCGGAGGCG 
CTTGCGGTTQCTGATGTTCACGXTC.CAjGAG 

• • IleGluLysThrlleSerLysThrLys 
2401 CCATCGAGAAAACGATCTCGAAAACCAAAGGTGGGAGGCGCGGGGTATGA 
GGTAGCTCTTTTGGTAGAGGTTTTGGTTTCCACCCTGGGGGCCCCATACT 

2451 GGGCCAGATGGACAGAGGCCGGCTCGGCCCACGOTCTGCCC.TGGGAGTGA 
CCCGGTGTACCTGTCTCCGGCCGAGCCGGGTGGGAGACGGGACCCT.CACT 

GlyGlnProArgGluProGlriVal 
2501 CGGCTGTGCCAACGTCTGTCGGTACAGGGCAGGCCGGAGAACGACAGGTG 
GGCGACACGGTTGGAGACAG.GGATGTCCCGTCGGG.GCTCTTGGTGTCGAC 

TyrThrLeuProProSerArgGluGluMetThrLysAsnGlnValSerLeu 
2 551 TACACGCTGCCCCCATCCCGGGAGGAGATGAGCAAGAACCAGGTCAGe'CT 
ATGTGGGACGGGGGTAGGGGCCTGCTCTACTGGTTCTTGGTCCAGTCGGA 

•ThrGysLeuValLysGlyPheTyrProSerAspIleAlaValGluTrpGlu 
2 601 GACCTGCCTGGTCAAAGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGG 
CTGGACGGACCAGTTTCCGAAGATGGGGTCGCTGTAGCGGCACCTCACCC 

• • SerAsnGlyGlnProGluAsnAsriTyrLysThrThrProProMetLeu 
2 651 AGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACACCTGCCATGCTG 
TCTCGTTACCCGT-GGGCCTCTTGTTGATGTTCTGGTGTGGAGGGTACGAC 

AspSerAspGlySerPhePheLeuTyrSerLysLeuThrValAspLysSer 
2701 GACTCCGACGGCTCCTTCTTCCTCTACAGGAAGCTCACCGTGGACAAGAG 
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CTGAGGGTGCCGAG'GAAGAffGGAGATGT.GGTTGGAGTGGCAeCTGTTGTe 

•ArgTrpGlnGlnGlyAsnValPheSerCysSerValMetHisGluAlaLeu 
2751 CAGGTGGCAGCAGGGGAACGTe-TTCTCATGGTCGGTGATGCAT.GAGGe.TC 
GTCCACCGTCGTCCCCTTGCAGAAGAGTACGAGGCACTACGTACT'CCGAG 

• • HisAsnHisTyrThrGlnLysSerLeuSerLeuSerProGlyLys 
2601 TGCACAACCACTAGACGCAGAAGAG.CCTGT-CCCTGTGTCCGGGTAAA 
ACGTGTTGGTGATGTGCGTCTTCTCGGAGAGGGACAGAGGCCCATTT 
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MetArgValProAlaGlnLeuLeuGlyLeuLeuLeuLeuTr.pPhePro 
901 ATGAGGGTCCGCGCTCAGCTCCTGGGGCTCCTGCTGCTCTGGTTCC 
TACTCCCAGGGGCGAGTCGAGGACCCCGAGGACGACGAGACCAAGG 

• •GlySerArgCysAsplleGlnMetThrGlnSerProSerSerValSer 
951 CAGGTTCGAGATGCGACATCCAGATGACCCAATCTCCATCTTCCGTGTCT 
GTCCAAGGTGTACGCTGTAGGTCTACTGGGT.TAGAGGTAGAAGGCAGAGA 

AlaSerrieGlyAspArgValSer.IleThrCysArgAlaSerGlnGlylle 
1001 GCATCT'ATAGGAGACAGAGTCTCCATCACTTGTC 

CGTAGATATGGTCTGTCTCAGAGGTAGTGAACAGCCCGGTGAGTCGCATA 

■■ SerSerTrpLeuAlaTrpTyrGlhGlnLysProGlyLysAlaProThrLeu 
1051 TAGCAGCTGGTTAGCC.TGGTATCAGCAGAAACCAGGGAAAG.CCCCTAGGG 
ATCGTCGAGCAATGGGACGATAGTCGTCTTTGGTCCCTTTGGGGGATGGG 

• •LeuIleTyrAlaAlaSerThrLeuGlnArgGlyValProSerArgPhe 
1101 TGCTTATGTATGCTGCATCGACTTTGCAACGTGGGGTCCCATGAAGGTTC 
AGGAATAGATACGACGTAGGTGAAACGTTGCACCGCAGGGTAGTTCCAAG 

SerGlySerGlySerGlyThrA 
1151 AGCGGCAGTGGATGTGGGAGAGATTTCACTGTCAGCATCAGCAGGCTGCA 
TCGCCGTCACCTAGACC.CTGTCTAAAGTGAGAGTGGTAGTCGTCGGACGT 

• PrpGluAspPheAlaThrTyrPheCysGlnGln 
1201 GCCTGAAGATTTTGGAAGTTACTTTTGTCAACAGGCTAACAGTTTCCCAT 
CGGACTTCTAAAACGTTGAATGAAAACAGTTGTCCGATTGTGAAAGGGTA 

• •ThrPheGlyProGlyThrLysValAspIleLysArgThrValAlaAla 
1251 TCACTTTCGGCCCTGGGACCAAAGTGGATATCAAAGGT^ACTGT.GGCTGC.A 

AGTGAAAGCCGGGACCCTGGTTTCACCTATAGTTTGCTTGACACCGACGT 

ProSerValPhellePheProProSerAspGluGlnLeuLysSerGlyThr 
1301 CCATCTGTCTTCATGTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAAC 
GGTAGACAGAAGTAGAAGGGCGGTAGACTAGTGGTCAACTT.TAGAGCTTG 

•AlaSerValValCysLeuLeuAsnAsnPheTyrProArgGluAlaLysVal 
1351 T GCTAGC GTTGTGTGCCTGCTGAATAACTTGTATCGCAGAGAGGCCAAAG 
ACGATCGCAACACACGGACGACTTATTGAAGATAGGGTGTCTGCGGTTTC 

• * GInTrpLysValAspAsnAlaLeuGlnSerGlyAsnSerGinGluSer 
14 01 TACAGTGGAAGGTGGATAACGCCCTCCAATCGGGTAACTCCCAGGAGAGT 

ATGTCACCTTCCACCTATTGCGGGAGGTTAGCCCATTGAGGGTGCTCTCA 



ValThrGluGlnAspSerLysAspSerThrTyrSerLeuSerSerThrLeu 
14 51 GTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCT 
CAGTGTCTCGTCCTGTGGTTGCTGTCGTGGATGTCGGAGTCGTCGTGGGA 
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• ThrLeuSerLysAlaAspTyrGluLysHisLysValTyrAlaCysGluVal 
1501 GACGCTGAGCAAAGCAGACTACGAGAAAC ACAAAGTCTACGCCT.GCGAAG 
CTGCGACTCGTTTCGTCTGATGGTCTTTGTGTTTCAGATGCGGACGCTTC: 

• -ThrHisGlnGlyLeuSerSerProVa 
1551 TOACCCATCAGGGCCTGAGCTCGCCOGTCACAAAGAGCTTCAACAGGGGA 
AGTGGGTAGTC.CCGGACTCGAGCGGGCAGTGTTTCTCGAAGTTGTCCGCT 

GluCys 
1601 GAGTGT 
CTCACA 
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No Epo Control 3 U/ml Epo 500 ng/ml Abl2 




150 colonies / dish 48 colonies / dish 
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Bpogen Abl98 Abl98 Abl98 Abl98 Epogeo Ab!98 Abl98 Abl98 Abl98 

lOogAnl lugtol lOOngAnl lQng/mi Ing/rol tOogAnl lug/ml lOOng/ml lOng/mt Jng/ml 

3.2xlfr'°M 6.7xlO*M 6.7x1 6.7xl<H l M _6.7xlfr ,3 M 3.2xlO- ,0 M 67xifr»M 6.7xlO'°M 6 7xlO- n M 6.7x1 fr ,2 M 



Figure 10 



No Epo Control 



3 U/ml Epo 3200 ng/ml Abl2 



Figure 11 




Figure 12 




Figure 13 




Figure 14 



Effect of ABTUSCX-012 on tht proliferation of UT7/Epo ct Us 




O01 0.1 

Concentration [ug/mL] 



Figure 15 



Effect of EPOR MAb XG2 43H12 SCI 98 on tbeproiiferiUoa ottm/Epo «U» 

3.000 , 




0.000 — 
0.001 



o.oi it 
Concentration [ug/mL] 



Figure 16 



ECfctt of EPOR MAb XC2 4JH12 SOW ♦ «co»<Ury Abtt the *r«wtt t*i proUirratioa of UTJ crib 




Figure 17 




FIGURE 18 



A— ABT2-SCX-003 Nucleotide sequence of heavy chain variable region: 



5'CAGGTGCACiCTGGTGGAGTGTGGGGGAGGCGTGGTCCAGCCTGGGAGGTCC 
CTGAGACTCTCCTGTGCAGCC1CTGGATTCACCTTCAGTAGCTATGGCATGCA 
CTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTGGCAGTTATATCA 
TATGATGGAAGTAATAAATAGTATGCAGACTCCGTGAAGGGCCGATTCACCA 

tctccagagacaattccaagaacacgctgtatctgcaaatgaacagcctgag 
agttgaggagacggctgtgtattactgtgggagagatcacggtgggaggtac 

GTCTACGACTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTGACCGTCT 
CCTCAG 3' 



B~ ABT2-SCX-003 Amino acid sequence of heavy chain variable region: 
QVQLVESGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGKGLEWVAV1SY 
IXjSNKYYADSVKGRFnSRDNSKNTLYLQMNSLRVEDTAVYYGARDHGGRYVY 
DYGMDVWGQGTTVTVSS 



C- ABT2-SCX-003 Nucleotide sequence of light chain variable region: 



5'GACATCCAGATGAGCCAATCTCCATCTTCGGTGTCTGCATCTGTAGGAGACA 
GAGTCTCCATCACTTGTCGGGCGAGTCAGCKjTATTAGCAGCTGGTTAGTCTGG 

tatcagcagaaaccagggaaagcccctgcgctcctaatctatgctgcatcga 
gtttgcagcgtggggtcgcatgaaggttcagcggcagtggatctgggacaga 
cttcacrctcaccatcagcagcctgcagcctgaagattttgcaacttactttt 
gtcaacaggctaacagtttcccattcactttcggccctgggaccaaagtggat 

ATCAAAC3' 



D~ ABT2-SCX-003 Amino acid sequence of light chain variable region: 



DIQMTQSPSSVSASVGDRVSITCRASQGISSWLVWYQQKPGKAPALLIYAASSLQ 
RGVPSRFSGSGSGTDFTLTOSLQPEDFATYFCQQANSFPFTFGPGTKVDIK 



FIGURE 19 



A- ABT2-SCX-012 Nucleotide sequence of heavy chain variable region: 



5'CAGGTGGAGCTGGAGOAGTGGGGCCCAGOAGTGGTGAAGCGTTCGGAGACG 

CTGTCCCTCACCTGCACTGTCTCTGGTGCCTCCATCAGTAGTTACTACTGGAG 

CTGGATCCGGCAGCCCGCAGGGAAGGGACTGGAGTGGATTGGGTATATCTAT 

TACAGTGGGAGCACCAACTACAACCCCTCCCTCAAGAGTCGAGfCACCATAT 

CAGTAGACACGTCCAAGAACCAGTTCTCCCTGAAGCTGAGGTCTGTGACGGC 

TGGGGACACGGCCGTGTATTACTGTGCGAGAGAGCGACTGGGGATCGGGGAC 

TACTGGGGCCAAGGAACCCTGGTCACCGTCTCCTGAG3' 



B~ ABT2-SGX-012 Amino acid sequence of heavy chain variable region: 




LVTVSS 



C~ ABT2-SCX-012 Nucleotide sequence of light chain variable region: 



5'GACATCCAGCTGACCCAATCTCCATCCTCCCTGTCTGCATCTGTAGGAGACA 

GAGTCACCATCACTTGCCGGGCAAGTGAGGGCATTAGAAATGATTTAGGCTG 

GTATCAGCAGAAACCAGGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCC 

AGTTTGCAAAGTGGGGTCCCATCAAGGTTCAGCGGCAGTGGATCTGGGACAG 

AATTCACTCTCACAATCAGCAGCGTGGAGCCTGAAGATTTTGCAACTTATTAC 

TGTGTACAGCATAATACTTACCCTCCGACGTTCGGGCAAGGGACCAAGGTGG 

AAATCAAAC3' 



D— ABT2-SCX-012 Amino acid sequence of light chain variable region: 



DIQLTQSPSSLSASVGDRVTfTCRASQGlRNDLGWYQQKPGKAPKRLIYAASSLQS 
GVPSRFSGSGSGTEFTLTISSLQPEDFATYYGIXJHNTYPPTFGQGTKVEIK 
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A— ABT2-SCX-022 Nucleotide sequence of heavy chain variable region: 

5'CAGGTGCAGGTGGTGGAGTGTGGGGGAGGCGTGGTGCAGCCTGGGAOGTCG 
CTGAGACTCTCGTGTGCAGCCTCTGGATTCACCTTCAGTAGCTATGGGATGCA 
CTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGTAGTTATATCA 
TATGATGGAAGTAATAAATACTATGCAGACTCCGTGAAGGGCCGATTGACCA 
TGTCCAGAGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGAG 
AGTTGAGGACACGGCTGTGTATTACTGTGCGAGAGATCAGGGTGGGAGGTAC 
GTGTAGGACTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCAGCGTCT 
CCTCAG3' 



B- ABT2-SCX-022 Amino acid sequence of heavy chain variable region: 

QVQLVESGGGWQPGRSLRLSCAASGFTFSSYGMHWVRQAPGKGLEWVVVISY 
DGSNKYYADSVKGRFTISRDNSKNTLYLQMNSLRVEDTAVYYCARDHGGRYVY 
DYGMDVWGQGTTVTVSS 



C-- ABT2-SGX-022 Nucleotide sequence of light chain variable region: 



5'GACATCCAGATGACCCAATCTCCATCTTCCGTGTCTGCATCTGTAGGAGACA 

GAGTGTCGATCACTTGTCGGGCGAGTCAGGGTATTAGGAGCTGGTTAGCCTG 

GTATCAGCAGAAACCAGGGAAAGCCCCTACGCTGCTAATCTATGCTGCATCC 

AGTTTGGAACGTGGGGTGCCATGAAGGTTGAGCGGCAGTGGATGTGGGAGAG 

ATTTCACTGTCACCATCAGCAGCCTGCAGCCTGAAGATTTTGCAACTTACTTT 

TGTCAACAGGCrAACAGTTTCCCATTCACTTTCGGCCCTGGGACCAAAGTGGA 

TATCAAAC3' 



D- ABT2-SCX-022 Amino acid sequence of light chain variable region: 

DIQMTQSPSSVSASVGDRVSITCRASQGISSWLAWYQQKPGKAPTLLIYAASSLQ 
RGVPSRFSGSGSGTDFTLTISSLQPEDFATYFCQQANSFPFTFGPGTKyDlK 
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A- ABT2-SCX-054 Nucleotide sequence of heavy chain variable region: 



S'CAGGTGCAGCTGGTGGAGTCGGGGGGAGGCGTGGTCCAGCCTGGGAGGTC 

CCTGAGACTCTCCTGTGCAGCGTCTGGATTCAGCTTGAGTAAATATGGCATGC 

ACTGGGTCGGCCAGGCTCGAGGCAAGGGGCTGGAGTGGGTGGCAGTTTTATG 

GTATGATGGAAGTAATAAATACTATGCAGACTCCGTGAAGGGCCGATTCACC 

ATCTCCAGAGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGA 

GAGCCGAGGACACGGCTGTGTATTACTGTGCGAGAGGTCCGTACTACTTTGA 

CTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAG3' 



B- ABT2rSCX-054 Amino acid sequence of heavy chain variable region: 

QVQLVEiSGGGWQPGRSLRLSCAASGFTFSKYGMHWVRQAPGKGLEWVAVLW 
YDGSNKYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARGPYYFDY 
WGQGTLVTVSS 

C- ABT2-SCX-054 Nucleotide sequence of light chain variable region: 



5'GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGGGGAAA 

GAGCCACCCTCTCCTGCAGGGCCAGTCAGAGTGTTAGCAGCAGCTACTTAGC 

CTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTCCTCATCTATGGTGCA 

TCCAGCAGGGCCACTGGCATCCCAGACAGGTTGAGTGGCAGTGGGTCTGGGA 

CAGACTTCAGTGTCACCATCAGCAGACTGGAACCTGAAGATTTTGCAGTGTAT 

TACTGTCAGCAGTATGGTAGTTCACCGTGGACGTTCGGCCAAGGGAGCAAGG 

TGGAAATCAAAC3' 



D— ABT2-SCX-054 Amino acid sequence of light chain variable region: 



eiv^tqspgtlslspgeratlscrasqsvsssylawyqqkpgqaprlliygassra 
tgipdrfsgsgsgtdftvtispxepedfavyycqqYgsspwtfgqgtkveik 
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A- ABT2-SCX-060 Nucleotide sequence of heavy chain variable region: 



5'CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTCC 
CTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTGAGTAGCTATGGCATGCA 
CTGGGTCCGCCAGdCTCCAGGCAAGGGGCTGGAGTGGGTGGCAGTTATATCA 
TATGATGGAAGTAATAAATACTATGCAGACTCCGTGAAGGGCCGATTCACCA 
TCTCCAGAGACAATTCCAAGAACACGCTGTATCTGGAAATGAACAGCGTGAG 
AGTTGAGGACACGGCTGTGTATTACTGTGCGAGAGATCACGGTGGGAGGTAC 
GTCTACGACTACGGTATGGACGTCTGGGGeCAAGGGACCACGGTCACCGTCT 
CCTCAG3' 



B- ABT2-SCX-060 Amino acid sequence of heavy chain variable region: 
QVQLVESGGGWQPGRSLRLSCAASGFTFSSYGMHWVRQAPGKGLEWVAVISY 
rXjSNKYYADSVKGRFTISRDNSKNTLYLQMNSLRVEDTAVYYGARDHGGRYVY 
DYGMPVWGQGTTVTVSS 



C- ABT2-SCX-060 Nucleotide sequence of light chain variable region: 



5'GACATCCAGATGACCCAATCTCCATCTTCCGTGTCCGCATCTGTAGGAGACA 

GAGTCTCGATCACTTGTCGGGCGAGTCAGGGTAtTAGCAGCTGGTTAGCCTG 

GTATCAGGAGAAACCAGGGAAAGCCCGTACGCTCCTAATCTATGCTGCATGC 

AGTTTGCAACGTGGGGTCCGATCAAGGTTCAGCGGGAGTGGATCTGGGACAG 

ATTTCACTCTCACCATCAGCAGCCTGCAGCGTGAAGATTTTGGAACTTACTTT 

TGTCAACAGGCTAACAGTTTCCCATTCACTTTCGGCCCTGGGACCAAAGTGGA 

TATCAAAC3' 



D— ABT2-SCX-060 Amino acid sequence of light chain variable region: 

DIQMTQSPSSVSASVGDRVSrrCRASQGISSWLAWYQQKPGKAPTLLIYAASSLQ 

RGVPSRPSGSGSGTDFTLTISSLQPEDFATYFGQQANSFPFTFGPGTKVDIK 
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A- ABT2-SCX-102 Nucleotide sequence of heavy chain variable region: 



S'CAGGTGCAGCTGGTGGAGTGTGGGGGAGGCGTGGTCCAGCCTGGGAGGTCC 

CTGAGACTGTeCTGTGGAGCCTCTGGATTGACCTTCAGTAGCTATGGGATGCA 

CTGGGTCCGGCAGGGTCCAGGCAAGGGGCTGGAGTGGGTGGCAGTTATATCA 

TATGATGGAAGTAATAAATACTATGCAGACTCCGTGAAGGGCCGATTCACCA 

TCTCCAGAdACAATTCCAAGAACACGCTGTAfGTGCAAATGAACA^ 

AGTTGAGGACACGGCTGTGTATf ACTGTGCGAGAGATCACGGTGGGAGGTAG 

GTGTAGGACTACGGTATGGACGTCTGGGGGGAAGGGACGACGGTGACGGTCT 

CGTCAG3' 



B- ABT2-SGX-102 Amino acid sequence of heavy chain variable region: 1 

QVQLVESGGGVVQPGRSLI^GAASGFTFSSY 

IXjSNKYYADSVKGRFTISRDNSKNTLYLQMNSLRVEDTAVYYGAR^ 

DYGMDVWGQGTTVTYSS 

C- ABT2-SCX-102 Nucleotide sequence of light chain variable region: 



S'GACATCCAGATGACCCAATCTCGATCTTCCGTGTCTGGATCTGTAGGAGACA 
GAGTCTCCATCACTTGTC(XjGCGAGTCAGGGTATTAGCAGCTGGTTAGCCTG 

gtatcaggagaaaccagggaaagcccctaagcgcctgatctatggtgcatc^ 

agtttgcaacgtggggtcccatcaaggttcaggggcagt^atctgggacag 

atttcactctgacgatcagcagggtgcaggctgaagattttggaacttagt^ 

tgtcaacagck:taacagtttcccattgactttcggcgctgggagcaaagtgga 

tatcaaac3' 



D~ ABT2-SCX- 1 02 Amino acid sequence of light chain variable region: 

DIQMTQSPSSVSASVGDRVSITGRASQGISSWLAWYQQKPGKAPKRLIYAASSLQ 
RGVPSRFSGSGSGTDFTLTISSLQPEDFATYFGQQANSFPFTFGPGTKVDIK 
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A— ABT2-SCX-135 Nucleotide sequence of heavy chain variable region:. 



5»CA<K}TGCAGCTGGTGGAGTCTGGGGGA 
CTGAGACTCTCCTGTGCAGCCTCTGGATT 

GTGGGTGCGCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCAGTTAT ATCA 
TATGATGGAAGTAATAAATACTATGGAGACTeCGTGAAGGGCCGATTGACCA 
TCTCCAGAGACAATTCCAAGAACACGCTGTATCTGCAAATGAAGAGCGTGAG 
AGTTGAGGACACGGCTGTGTATTACTGTGCGAGAGATCACGGTGGGAGGTAG 
GTCTAGGACTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTGT 
CCTCAG 3' 



B- ABT2-SCX-135 Amino acid sequence of heavy chain variable region: 




DYGMDVWGQGTTVTVSS 



C- ABT2-SCX-135 Nucleotide sequence of light chain variable region: 



S'GACATCCAGATGAGCCAGTGTCCATCTTCCGTGTCTACATCTGTAGGAGACA 

GAGTGTCCATCACrrGTGGGGCGAGTGAGGGTATTGGCAGGTGGTTAGCCTG 

GTATCAGCAGAAACCAGGGCAAGCCGGTACGGTCCTAATCTATGCTGCATGC 

AGTTTGGAACGTGGGGTGCCATCAAGATTGAGCGGCAGTGGATCTGGGAGAG 

ATTTCACTCTCACCATCAACAGCCTGCAGCGTGAAGATTTTGCAACTTACTTT 

TGTGAACAGGCTAAGAGTTTCCGATTCACTTTCG 

TGTCAAAC3' 



D~ ABT2-SCX-135 Amino acid sequence of light chain variable region: 
DIQMTQSPSSVSTSVGDRySITCRAS^^ 

RGWSRFSGSGSGTDETLTINSLQPEDFATYFC(^ANSFPFTFGPGTKVDVK 
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A- ABT2-SCX-145 Nucleotide sequence of heavy chain variable region: 



5'CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTCC 

ctgagactctcctgtgcagcctctggattcaccttcagtagctatggcatgca 
ctgggtccggcaggctccaggcaaggggctggagtgggtggcagttatatca 
tatgatggaagtaataaatactatgcagactccgtgaagggccgattcacca 
tctccagagacaattggaagaacacgctgtatctggaaatgaacagcctgag 

AGTTGAGGACACOGCTGTGTATTACTGTGCGAGAGATCACGGTGGGAGGTAC 
GTCTACGACTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCT 
CCTCAG3' 



B- ABT2-SCX- 145. Amino acid sequence of heavy chain variable region: 

QVQLVESGGGVVQPGRSLRLSGAASGFTFSSYGMHWVRQAPGKGLEWVAVISY 

DGSNKYYADSVKGRJvTISRDNSBCNTLYLQMfJSLRVEDTAVYYCARDHGGRYVY 

DYGMDVWGQGTTVTVSS 



G- ABT2-SCX-145 Nucleotide sequence of light chain variable region: 



5'GACATCCAGATGACCCAGTCTCCATCTTCCGTGTCTGCATCTGTAGGAGACA 

GAGTCTCCATCACTTGTCGGGCGAGTCAGGGTATTGGCAGCTGGTTAGCCTG 

GTATCAGCAGAAACCAGGGCAAGCCGCTACGCTCCTAATCTATGCTGCATCC 

AGTTTGCAAGGTGGGGTGCCATCAAGATTCAGCGGCAGTGGATCTGGGACAG 

ATTTCACTCTCACGATCAAGAGCCTGGAGCCTGAAGATTTTGGAAGTTACTTT 

TGTCAACAGGCrAACAGTTTCGCATTGACTTTCGGCCCTGGGACCAAAGTGGA 

TPTCAAAC3' 



D— ABT2-SCX-145 Amino acid sequence of light chain variable region: 

DIQMTQSPSSVSASVGDRVSITCRASQGIGSWLAWYQQKPGQAPTLLIYAASSLQ 

RGVPSRFSGSGSGTDFTLTINSLQPEDFATYFCQQANSFPFTFGPGTKVDVK 
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A- ABT2-SCX-198 Nucleotide sequence of heavy chain variable region: 



5'CAGGTGCAGGTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTGC 
CTGAGAGTGTCCTGTGTAGCCTCTGGATTCAGCTTCAGTAGGTATGGCATGGA 
CTGGGTCCGCCAGGCTGCAGGCAAGGGGCTGGAGTGGGTGGCAGTTATATCA 
TATGATGGAAGTAATAAATACTATGCAGACTCCGTGAAGGGCCGATTCACCA 
TCTCCAGAGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGAG 
AGTTGAGGACACGGCTGTGTATTACTGTGCGAGAGATCACGGTGGGAGGTAG 
GTCTACGACTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCT 
CGTCAG3' 



B- ABT2-SCX- 198 Amino acid sequence of heavy chain variable region: 



QVQLVESGGGVVQPGRSLRLSCVASGFTFSSYGMHWVRQAPGKGLEWVAV1SY 

DGSNKYYADSVKGRFTISRDNSK>nXYLQMNSLRVEDTA\nfYCARDHGGR 

DYGMDVWGQGTTVTVSS 



C- ABT2-SCX-198 Nucleotide sequence of light chain variable region: 



5'GACATCCAGATGACCCAATCTCCATCTTGGGTGTCTGCATCTATAGGAGACA 

GAGTCTGCATCACTTGTCGGGCGAGTCAGGGTATTAGCAGCTGGTTAGCCTG 

GTATCAGCAGAAACCAGGGAAAGCCCCTACGCTCCTTATCTATGCTGCATCC 

ACrrTTGCAACGTGGGGTCCCATCAAGGTfCAGCGGCAGTGGATCTGGGACAG 

ATTTCACTCTCACCATCAGCAGCCTGCAGCCrrGAAGATTTTGCAACTTACTTT 

TGTCAACAGGCTAACAGTTTCCCATTCACTTTCGGCCCTGGGACCAAAGTGGA 

TATCAAAC3* 



D~ ABT2-SCX-198 Amino acid sequence of light chain variable region: 



DIQMTQSPSSVSASIGDRVS1TCRASOCISSWLAWYQQKPGKAPTLLIYAASTLQR 
GWSRFSGSGSGTDFTLTISSLQPEDFATYFCQQANSFPFTFGPGTKVDIK 



HGURE27 



A-- ABT2-SCX-254 Nucleotide sequence of heavy chain variable region: 



5'CAGGTGCAGCTGGTGOAGTCTGGGGGAGGCOTGGTCCAGCCTGGGAGGTCC 

CTGAGACTGTCCTGTGCAGCGTCTGGATTCACCTTCAGTAGCTATGGCATGCA 

CTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCAGTTATATGG 

TTTGATGGAAATAATAAATTCTATGCAGACTCCGTGAAGGGCCGATTeACCA 

TCTCCAGAGACAATTCGAAGAACACGCTGTATCTGCAAATGAACAGCCTGAG 

AGTGGAGGACACGGCTGTGTATTACTGTGCGGGAGGCGGGAGCTACTGGGAG 

TACTGGGGGGAGGGAACCCTGGTGACCGTCTGCTCAG3' 



B— ABT2-SCX-254 Amino acid sequence of heavy chain variable region:' 

QYQLVESGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGKGLEWVAVIWF 

PGNNKFYADSVKGP>F11SRDNSKN^ 

WGQGTLVTVSS 



C- ABT2-SCX-254 Nucleotide sequence, of light chain variable region: 



5'GATATTGTGATGACCCAGACTCCACTCTTGTCATiTGTCATGATTGGACAGC 

CGGCCTCCATCTCCTGCAGGTCTAGGGAAAGCCTCGTAGACAGTGATGGAAA 

CACCTACTTGAATTGGCTTCAGCAGAGGGCAGGCCAGCCTCCAAGAGTCCTA 

ATTTATAAGACTTCrAACCGGTTCTCTGGGGTCCCAGATAGATTCAGTGGCAG 

TGGGGCAGGGACAGATTTCAGACTGAAAATCAGCAGGGTGGAAGCTGAGGA 

TGTCGGGGTTTATTAGTGTATGCAAGCTACACAATTTCCTATCACGTTCGGCC 

AAGGGACACGACTGGAGATTAAA3' 



D- ABT2-SCX-254 Amino acid sequence of light chain variable region: 

DIVNn'QTPLFSFVMIGQPASISCRSRQSLVHSDGNTYLNWLQQRPCSQPPRLLIY 

SNRFSGWDRFSGSGAGTDFTLKISRVEAEDVGVYYCMQATQFPltFGQGTRLEI 

K 
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A- ABT2-SCX-267 Nucleotide sequence of heavy chain variable region : 



5'CAGGTGCAGCtGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGACKJTCC 
CTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTCAGTAGCTATGGCATGCA 
CTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCAGTTATATCA 
TATGATGGAAGTAATAAATACTATGCAGACTCCGTGAAGGGGCGATTCACCA 
TCTCCAGAGACAATTCCAAGAACAGGCTGTATCTGCAAATGAACAGCCTGAG 
AGTTGAGGACACGGCTGTGTATTACTGTGCGAAAGATCACGGTGGGAGGTAC 
GTCTACGACTACGGTATGGACGTGTGGGGCGAAGGGAGGAGGGTCACGGTCT 
CCTCAG3' 



B— ABT2-SCX-267 Amino acid sequence of heavy chain variable region: 

QVQLVESGGGWQPGRSLRLSCAASGFTFSSYGMHWVRQAPGKGLEWVAVISy 

DGSNKYYADSVKGRFTISRDNSKNTLYLQMNSLRVEDTAVYYCAKDHGGRYV 

YDYGMDVWGC^TTVTVSS 

C- ABT2-SCX-267 Nucleotide sequence of light chain variable region: 



5'GACATCCAGATGACCCAGTGTCCATCTTCCGT.GTCTGCATCTGTAGGAGACA 

GAGTGTGCATCACTTGTCGGGCGAGTGAGGGTATTGGCAGCTGGTTAGCCTG 

GTATCAGCAGAAACGAGGGCAAGCCCCTAGGGTCCTAATCTATGCTGCCTCC 

AGTTTGCAACGTGGGGTCCCATCAAGATTCAGCGGCAGTGGATCTGGGACAG 

ATTTCACTCTCACCATCAACAGCCTGCAGCCTGAAGATTTTGCAACTTAOTTT 

TGTCAACAGGCTAACAGTTTCCCATTCACTTTCGGCCCTGGGACCAAAGTGGA 

TGTCAAAC3' 



D~ ABT2-SCX-267 Amino acid sequence of light chain variable region: 



DIQMTQSPSSVSASVGDRVSITGRASQGIGSWLAWYQQKPGQAPTLL1YAASSLQ 
RGVPSRFSGSGSGTDFTLTINSLQPEDFATYFCQQANSFPFTFGPGTKVDVK 



FIGURE 29 
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Comparison of Erythropoietic Activity of 
Gamma 1 Ab-12 versus Gamma 2 Ab-12 on 
F36e Human Erythroleukemic Cell Line 




Ab-12 Increases Reticulocyte Count and 
Hematocrit in Transgenic Mice 



Day 4 reticulocyte Day 19 hematocrit 




Day 19 Hematocrit in Transgenic Mice 
Following Weekly Dosing with Ab-12 or Aranesp 



65 




* P< 0.001 



Day 19 Hematocrit in Transgenic Mice Comparing 
Single vs. Weekly Dosing with Ab-12 or Aranesp 




* P<0,01 



FlGV)R£ 3^ 

i 



FIGURE 35 



A. Ab390 nucleotide sequence of heavy chain variable region: 

5 ' CAGGTGCAGCTGCAGGAGTCGGGCGGAiSGACTGGTGfiAGCCTTCGGAGACe 

CTGTCCCTCACCTGCACTGTCTCTGGTGCCTCCATCAGTAATTACTACTGG 

AGCTGGATCCGGCAGCCCCCAGGGAAGGGACTGGAGTGGATTGGGTATGTC 

TCTTACAGTGGGAGTACGTACTACAACCCCTCCCTCAAGGGTCGAGTGACC 

ATGTCAGTAGACACGTCGAAGAACCAGTTCTCGCTGAAGCTGAGCTCTGTG 

ACCGCTGCGGACACG'GCCGTGTATTACTGTGCGAGAGAAAAACTGGGGATT 

GGAGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCA3' 



B. Ab390 Amino acid sequence of heavy chain variable region: 




TVSS 

C. Ab390 nucleotide sequence of light chain variable region:; 

5 ' gacatccagatgacccagtctccatcctccctgtctgcatctgtaggagaca 

gagtcagcatcacttgcggggcaagtcagggcattaaaaatgatttagggtg 

gtatcagcagaaaccagggaaagcccctaagcgcctgatgtatgctgcatcc 

agtt tgc aaagtggggt gccat caaggttcagcggcagtggatgigggagag 

aattcactctcacaatcaggagcctgcagqctgaagattttgcaacttatta 

ctgtctacagcataatagttatccgtgcagttttgggcaggggaccaagctg 

gag at c aaac 3 ' 

D. Ab390 Amino acid sequence of light chain variable region: 

DIQMTQSPSSLSASVGDRVTITCRASQGIKNDLGWYQQKPGKAPKRLIYAASSLQS 
GVPSRFSGSGSGTEFTLTISSLQPEDFATYYCLQHNSYPCSFGQGTKLEIK 
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A. AM 12 nucleotide sequence of heavy chain variable region: 

5 ' C AGGTGC AGCT G,C AGGAGTCGGGCCC AGG ACTGG TGAAGC CTT CACAGACG C 

TGTCCCTCACCTGGACTGTGTGTGGTGCGTCCATCAGCAGTGGTGCTTACTA 

CTGGAGTTGGATCCGCGAGCACGCAGGGAAGGGCCTGGAGTGGATTGGGTAC 

AT CT AT AAGAGT GAGACCT CGT ACT ACAACCC GTCC CT C AAGAGT C GACT T A 

CCCTATCAGTAGACACGTCTAAGAACCAGTTCTCCCTGAACCTGATCTCTGT 

GACTGCCGCGGACACGGCCGTGTATTATTGTGCGAGAGATAAACTGGGGATC 

GCGGACTACTGGGGCCAGGGAACGCTGGTCACCGTCTCCTCA3/ 

B. Ab412 Amino acid sequence of heavy chain variable region:. 

QVQLQESGPGLVKPSQTLSLTCTVSGASISSGAyYWSWIRQflPGKGLEWIGY 
IYKSETSYYNPSLKSRLTLSVDTSKNQFSLNLISVTAADTAVYYCARDKLGI 
ADYWGQGTLVTVSS 

C. Ab4 1 2 nucleotide sequence of light chain variable region: 

5 ' GACATCGAGATGACCGAGTCTCCATCCTCGCTGTCTGCATCTGTAGGAGACA 

GAGTCACCATCACTTGCCGGGCAAGTCAGGACATTAGAAATGAT.TTAGGGTG 

GTATCAGCAGAAACCAGGGAAAGCCCCTAAGCGG.GTGATCTATGCTGCATGC 

AATTTGCAAAGTGGGGTCCCATGAAGGTTGAGCGGCAGTGGATGTGGGACAG 

AATTCACTCTCACAATCAGCAGCCTGCAGGCTGAAGATTTTGCAACTTATTA 

CTGT CTAG AGCATAAT AGCT ACC.GTGGC ACT T TCGGCGGAGGGACCAAGGTG 

GAAAT C AAAC 3 ' 

D. AM12 Amino acid sequence of light chain variable region: 




EIK 
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A. Ab432 nucleotide sequence of heavy chain variable region: 

5 ' CAGGTGCAGCTGCAGGAGTCGGGCCpAGGACTGGTGAAGCCTTCGGAGACCC 

TGTCCCTCACCTGCACTGTCTCTGGTGTCTCCATCAGTAATTACTACTGGAG 

CTGGATCCGGCAGTCCCCAGGGAAGGGACTGGAGTGGATTGGATATATCTAT 

TACAGTGGGAGTCCCTATTACAACCCGTCCCTCAAGAGTCGAGTCACTATAT 

CTGCAGACACGTCCAAGAACCAATTCTCCGTGAAGCTGAGGT.CTGTGACCGG 

TGGGGACACGGCCATTTATTACTGTGCGAGAGAAAAACTGGGGATTGGAGAC 

TACTGGGGCCAGGGAACCCTGGrCACCGTCTGGTCAG3 • 

B. Ab432 Amino acid sequence of heavy chain variable region: 

QVQLQESGPGLVKPSETLSLTCTVS.GVSISNYYWSWIRQSPGKGLEWIGYIY 
YSGSPYYNPSLKSRVTISADTSKNQFSLKLSSVTAADTAIYYGAREKLGIGD 
YWGQGTLVTVSS 

C. Ab430 nucleotide sequence of light chain variable region: 

5 ' GACATCCAGATGACCCAGTCTCCATCCTGCGTGTCTGCATGTGTCGGAGACA 

GAGTCACCATCAGTTGCCGGGCMGTCAGGGCATTAGAAATGATTTAGGGTG 

GTATCAGCAGAAACGAGGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCC 

AGTTTGCAAAGTGGGGTCCGATCAAGGTTCAGCGGCAGTGGATCTGGGACAG 

AATTCACTCTCACAATGAGCAGCCTGCAGCCTGT^GATTTTGGAACTTATTA 

CTGT.CTACAGCATAATAGTTAGCCTGCCACTTTCGGCCCTGGGACC-AAGGTG 

GAT AT C AAAC 3 ' 



D. Ab430 Amino acid sequence of light cham variable region: 

DIQMTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQKPGKAPKRLIYAAS 
SLQSGVPSRFSGSGSGTEFTLTISSLQPEDFATYYCLQHNSYPPTFGPGTKV 

DIK 
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A. Ab467 nucleotide sequence of heavy chain variable region: 

5 ' CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCGGAGACCC 

T GTCC CTCACCT GCACT GTCTCT GGTGGCTCC ATC AGT CGT T ACT ACTGGAG 

CTGGATCCGGCAGGCCCCAGGGAAGGGACTGGAGTGGATTGGGTATCTCTCT 

TACAGTGGGAGCACCTACTACAACCCCTGCCTCAAGAGTGGAGTCACCATAT 

CAGTAGACACGT.CCAAGAACCAGTTCTCCCTGAAGCTGAGGTCTGTGAC.CGC 

TGCGGACACGGCCGTGTATTACTGTGCGAGAGATAAACTGGGGATTGGAGAC 

TACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAG3 f 

B. Ab467 : Amino acid sequence of heavy chain variable region: 

QVQLQESGPGLVKPSETLSLTCTVSGGSISRYYWSWIRQPPGKGLEWIGYVS 

Y SGST YYNPSLKSRVT I S VDTSKNQFSLKLS S VT^DTAVy YCARDKLGI GD 

Y WGQGTLVT V S S 

C. AM67 nucleotide sequence of light chain variable region: 

5 ' GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACA 

GAGTCACCATCACTTGCCGGGGAAGTCAGGGCATTAGAAATGATTTAGGGTG 

GTATCAGCAGAAACCGGGqAAAGCeCCTAAGCGCCTGATCTATGGTGCATCC 

AGTTTGCAAAGTGGGGTCGCATCAAGGTTCAGCGGCAGTGGATCTGGGACAG 

AATTCACTCTCACAATCAGCAGCCTGCAGGCTGAAGATTTTGCAACTTAT.TA 

CTGTCTACAGCATAATAGTTACCC.GTGCAGTTTTGGCCAGGGGACCWVGCTG 

GAGATCAAAC3 ' 

D. Ab467 Amino acid sequence of light chain variable region: 

DIQIOTQSPSSLSASVGDRVTITGRASQGIRNDLGWYQQKPGKAPKRLIYAAS 
SLQSGVPSRFSGSGSGTEFTLTISSLQPEDFATYYCLQHNSYPGSFGQGTKL 
EIK 
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A. Ab484 nucleotide sequence of heavy chain variable region: 

5 ' CAGGTGCAGCTGCAGGAGTCGGGGGGAGGACTGGTGAftGGCTTTACAGACCC 

TGTGCCTCACCTGCACTGTCTCTGGTGGCT.CCATCAGCAGTGGTGTTTACTA 

CTGGAGCTGGATCCGCGAGGACCCAGGGAAGGGCCTGGAGTGGATTGGGTAC 

AT.CTATAACAGTAAGACCTGCTATTATAATCCGTGCCTCAAGAGTCGACTTA 

CCCTATCAGTAGACACGTCTAAGAACCAGTTCTCCGTGAACCTGATCTCTGT 

GACTGCCGCGGACAGGGCCGTGTATTACTGTGCGAGAGATAAATTQGGGATC 

GCGGACTACTGGGGCCAGGGAACCCTGGTCACCGTGTCCTCAG3' 



B. Ab484 Amino acid sequence of heavy chain variable region: 




ADYWGQGTLVTVSS 

C. Ab484 nucleotide sequence of light chain variable region: 

5 ' GACATCCAGATGACCCAGTCTGGATCCTCGGTGTGTGCATCTGTAGGAGACA 

GAGTCACCATCACTTGCCGGAGAAGTCAGGGCATTAGAAATGATTTAGGCTG 

GTATCAGCAGAAACCAGGGAAAGCCCGTAAGCGCGTGATCTATGCTGCATCC 

AGTTTGCAAAGTGGGGTCCCATCAAGGTTCAGCGGCAGTGGATCTGGGACAG 

AATTCACTCTCAGAATCAGCAGGCTGCAGCCTGAAGATTTTGCAACTTATTA 

CTGTCTAGAGCATAATAGGTACCCTCCCAGTTTGGGCGGAGGGACCAAGGTG 

GAGATCAAAC3 9 

D. Ab484 Amino acid sequence of light.chain variable region: 

DIQMTQSPSSLSASVGDRVTITCRTSQGIRNDLGWYQQKPGKAPKRLIYAAS 
SLQSGV.PSRFSGSGSGTEFTLTISSLQPEDFATYYGLQHNSYPPTFGGGTKV 

EIK 
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FIGURE 42 



MetLysHisLeuTrpPhePheLeuLeuLeuValAla 
1 ATGAAGCATCTGTGGTTCTTCCTTCTCCTiSGTGG- 

TACTTCGTAGACACCAAGAAGGAAGAGGACCACC 

- • AlaProArgTrrpValLeuSerGlnVaiGlnLeuGlriGluSerGlyPro 
51 CAGCTCCCAGATGGGTCCTGTCCCAGGTGCAGCTGCAGGAGTCGGGCGCA 
GTCGAGGGTCTACCCAGGACAGGGTCCACGTGGACGTGCTCAGGCGGGGT 

GlyLeuValLysProSerGluThr-LeuSerLeuThTCysThrValS : e^rGly 
101 GGACTGGTGAAGCCTTCGGAGACCCTGTCCCTCACCTGGACT.GT.CTCTGG 
CCTGAGCACTTGGGAAGCCTCTGGGAGAGGGAGTGGACGTGAGAGAGACG 

•AlaSerlleSerAsnTyrTyrTrpSerTrpIleArgGlnProProGlyLys 
1 5 1 TGCGTGCATCAGTAATTACTACTGGAGGTGGATCCGGCAGCCCCGAGGGA 
ACiSGAGGTAGTCATTAATGATGACCTCGACCTAGGCCGTCGGGGGTCCCT 

• •GlyLeuGluTrpIleGlyTyryalSerTyrSerGlySerThrTyrTyr: 
201 AGGGACTGGAGTGGATTGGGTATGTCTCTTACAGT.GGGAGTACG.TACTAC 
TCCCTGACCTCACCTAACCCATACAGAG 

AsnProSerLeuLysGlyArgValThrMetSerValAspThrSerLysAsn 
251 AACCCCTGCCTCAAGGGTCGAGTCACGATGTGAGTAGAGACGTCCAAGAA 
TTGGGGAGGGAGTTCCCAGCTCAGT.G.GTACAGTCATCTGTGCAGGTTCTT 

•GlnPheSerLeuLysLeuSerSerVailThrAlaAlaAspThrAlaValTyr 
301 CCAGTTCTCCCTGAAGCTGAGCTCTGTGACCGCTGCGGACACGGCCGTGT 
GGTCAAGAGGGACTTGGACT.CGAGAGACTGGGGACGCCTGTGCGGGCACA 

• •TyrCysAlaArgGluLysLeuGlylleGlyAspTyrTrpGlyGlnGly 
351 ATTACTGTGCGAGAGAAAAACTGGGGATTG'GAGACTACTGGGGCCAGGGA 
TAATGACACGCTCTGTTTTTGACCGGTAACGTCTGATGACCCCGGTCCCT 

ThrLeuValThrValSerSerAlaSerThrLysGlyProSerValPhePro 
401 ACCCTGGTGAGCGTCTCCTGAGCCTCCACCAAGGGGCCATCGGTCTTCCC 
TGGGAGCAGTGGGAGAGGAGTGGGAGGTGGTTCGGGGGTAGGCAGAAGGG 

• LeuAlaProCysSerArgSerThrSerGluSerThrAlaAlaLeuGlyCys 
4 51 CGTGGGGGCCTGC TCTAGAA GCACCTCCGAGAGCACAGCCGCCCTGGGCT 
GGACCGCGGGACGAGATCTTCGTGGAGGCTCTCGTGTCGGCGGGACCCGA 

• • LeuValLysAspTyrPheProGluProValThrValSerTrpAsnSer 
501 GCCTGGTCAAGGACTACTTCCCCGAAGCGGTGAGGGTGTCGTGGAAGTGA 
CGGACCAGTTCCTGATGAAGGGGCTTGGCCACT.GCCACAGCACCTTGAGT 



GlyAlaLeuThrSerGlyValHisThrPhePrbAlaValLeuGlnSerSer 
551 GGCGCT.CTGACGAGCGGCGTGCACACGTT.CCCAGCTGTCCTACAGTCCTC 
CCGCGAGACTGGTCGCCGCACGTGTGGAAGGGTCGACAGGATGTCAGGAG 
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♦GlyLeuTyrSerLeuSerSerValValThrValProSerSerAsnPheGlY 
601 AGGACTG.TACTGCGTGAGCAGCGTGGTGACCGTGCCCTCCAGCAAGTTCG 
TCGTGAGATGAGGGAGTCGTCGCACCACTGGGACGGGAGGTCGTTGAAGC 

• •ThrGlnThrTyrThrCysAsnValAspHisLy 
651 GCACCGAGACCTACACCTGCAACGTAGATCACAAGCGCAGCAACACCAAG 
CGTGGGTCTGGATGT^ 

ValAspLysThrVal. 
701 GTGGACAAGAGAGTTGGTGAGAGGCGAGCTCAGGGAGGGAGGGTGTCTGC 
CACCTGTTCTGTCAACCACTCTCCGGTGGAGTCCCTCCCTCCCACAGACG 

751 TGGAAGCCAGGCTCAGCGCTCCTGCCTGGACGCACCCGGGCTGTGCAGCC 
ACGTTCGGTCGGAGTCGGGAGGAGGGAGCTGCGTGGGGCCGACACGTGGG 

801 CCAGCCCAGGGGAGCAAGGCAGGpCCGATCTGTCTCCTCACCCGGAGGGC 
GGTCGGGTCGGGTGGTTCGGTCCGGGGTAGACAGAGGAGTGGGCCTCGGG 

851 TCTGGGGGGCCGAGTCATGCTCAGGGAGAGGGTCTT.GTGGGTTTTTCCAC 
AGACGGGCG.GGGTGAGTACGAGTCC.CTCT.C 

SOI CAGGCTCCAGGCAGGCACAGGCTGGGtGGCC 

GTCCGAGGTCCGTCCGTGTGCGACCCACGGGGATGGGGTCCGGGAAGTGT 

g 5 1 CACAGGGGCAGGTGCTTGGCTCAGACCTGCCAAAAGCCATATCCGGGAGG 
GTGTCCGCGTCCACGAACCGAGTCTGGACGGTTTTGGGTATAGGCCGTCC 

1001 ACCCTGCCCCTGACCTAAGCCGACCCCAAAGGCCAAACTGTCCACTCCCT 
TGGGACGGGGACTGGATTCGGCTGGGGTTTCCGGTTTGACAGGTGAGGGA 

1051 CAGCTCGGACACCTTCTCTGCTCGCAGATCCGAGTAACTCCC^TCTTCT 
GTCGAGGCTGTGGAAGAGAGGAGGGTGTAGGCTCATTGAGGGTTAGAAGA 

GTuArgLysCysGysVarGluCysProProGysPro' 
1101 CTGTGCAGAGCGCAAATGTTGTGTCGAGTGGCCACCGTGCCCAGGTAAGC 
GAGAC.GTCTCGCGTTTACAAGACAGCTCACGGGTGGCAGGGGTCCATTCG 

1151 CAGCCCAGGCCTCGCCCTCCAGCTCAAGGCGGGACAGGTGCCCTAGAGTA. 

GTCGGGTCCGGAGCGGGAGGTGGAGTTCCGCCCTGTCCACGGGATCTCAT 

1201 GCCTGCATCCAGGGACAGGCCCCAGCTGGGTGCTGACACGTGCACCTCCA 
CGGACGTAG.GTCCCTGTCCGGGGTCGACCCACGACTGTGCAGGTGGAGGT 

AlaProProValAlaGlyProSerValPheLeuPhePro 
1251 TGTCTTCCTCAGCACCACGTGTGGCAGGACGGTCAGTCTTCCTCTTCCCG 
AGAGAAGGAGTCGTGGTGGACACCGTCCTGGCAGTCAGAAGGAGAAGGGG 

ProLysProLysAspThrLeuMetlleSerArgThrProGluValThrCys- 
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1301 CCAAAACCCAAGGAGACCCTCATGATCTCCGGGACCCCTGAGGTGAGGTG 
GGTTTTGGGTTCCTGTGGGAGTACTAGAGGGCCTGGGGACTCCAGTGCAC 

• ValValValAspValSerHisGluAspPrpGluValGlnPheAsnTrpTyr * 
1351 CGTGGTGGTGGACGT.GAGCGACGAAGACGGCGAGGTCGAGTTCAACTGGT 
GCACCACCACCTGC.ACTCGGTGCTTCTGGGGCTCCAGGTCAAGTTGACCA 

• - Va lAspGlyVa IGiuValHisAsnAlaLysThrLys ProArgGluGl.u 
1401 ACGTGGACGGCGTGGAGGTGCATAATGGCAAGACAAAGCCACGGGAGGAG 

TGGACCTGGCGCACCTCCACGTATTACGGTTCTGTTTCGGTGCCCTCGTC 

:GlnPheAsnSerThrPheArgValValSerValLeuThrVal 
14 51 CAGTTCMCAGCACGTTCCGTGTGGTCAGCGTCCTCAGCGTTGTG 

GTCAAGTTGTCGTGCAAGGGACACCAGTCGCAGGAGTGGCAACACGTGGT 

• AspTrpLeuAsnGlyLysGluTyrLysGysLysValSerAsnLysGlyLeu' ; 
1501 TS'GACTGGjSTGM 

CCTGACCGAGTTGCCGTTGGTCATGTTGAGGTTGGAGAGGTTGTTTCCGG 

• • ProAlaProIleGluLysThrlleSerLysThrLys 
1551 TCCeAGCCCCCATCGAGAAAACC^^^ 

AGGGTCGGGGGTAGCTGTTTTGGTAGAGGTTTTGGTTTCCACGCTGGGCG 

1601 GGGGTATGAGGGCCACATGGACAGAGGCCGGCTGGGCGCACGCTCTGCGC 
CCCCATACTCCCGGTGTACCTGTCTCCGGCCGAGCCGGGTGGGAGACGGG 

GlyGlnProArgGlu 

1651 TGGGAGTGACCGCTGTGCCAACCT.C 

ACGCTCACTGGCGACACGGTTGGAGACAGGGATGTGCCGTGGGGGCTGTT 

ProGlnValTyrThrLeuPrdProSerArgGluGluMetThxLysAsnGln- 
1 7 01 CGACAGGTGTAGACCCTGGCCCCATCCCGGGAGGAGATGACCAAGAACCA 
GGTGTCCACATGTGGGACGGGGGTAGGGCCCT0CTCTAGTGGTTC:TTGGT 

• ValSerLeuThrCysLeuValLysGlyPheTyrPrpSerAspIleAlaVal • 

17 51 GGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTACCCCAGCGACATCGCCG 

CCAGTCGGACTGGACGGACCAGTTTGCGAAGATGGGGTCGCTGTAGCGGC 

• • GluTrpGluSerAsnGlyGlnPrpGluAsnAsnTyrLysThrThrPro 
1801 TGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACACCT 
AGG.TCACCCTCTCGTTACCCGTCGGCCTCTXGTTGATGTTCTGGTGTGGA 

ProMetLeuAspSerAspGlySerPhePheLeuTyrSerLysLeuThrVal- 

18 51 CCCATGCTGGACTCCGACGGGTCCTTCTTCCTGTACAGCAAGCTCACGGT 

GGGTACGACCTGAGGCTGCCGAGGAAGAAGGAGATGTCGTTCGAGTGGCA 



• AspLysSerArgTrpGlnGlnGlyAsnValPhe'SerCysSerValMetHis • 
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1901 GGACAAGAGCAGGTGGCA'GCAGGGGAACGTCTTCTCATGCTCCGTGATGC 
CCTGTTCT.CGTCCACCGTCGTCCCCTTGGAGAAGAGTACGAGGCAGTACG 

• •GluAlaLeuHisAsnHisT.yrThrGlnLysSerLeuSefLeuSerPro 
1951 ATGAGGCTCTGCACAACCACTACACGCAGAA.GAGCCTCTCCCT.GTCTCC^ 
TACTCCGAGACGTGTTGGTGATGTGCGTCTTCTCGGAGAGGGAGAGAGGC 

GlyLys 
2001 GGTAAA 
CGATTT 
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MetArgLeuProAlaGlnLeuLeuGlyLeuLeuLieu 
1 ATGAGGCTCCCCGCTCAGCTCCTGGGGCTCCTGC 

TACTCCGAGGGGGGAGTCGAGGACCCCGAGGACG 

• • LeuTrpPheProGlyAlaArgGysAspIleGlriMetThrGlriSerPro 
51 TGCT.CTGGTTCCCAGGTGCCAGGTGfGACATCCAGATGACCCAGTCTCCA 
ACGAGACCAAGGGTCCACGGTCCACACTGTAGGTCTACTGGGTCAGAGGT 

SerSerLeuSerAlaSerValGlyAspArgValThrlleThrCy.sArgAla 
101 TCCTGCCTGTCTGCATCTGTAGGAGAGAGAGTCACCATGACTTGCCGGGC 
AGGAGGGACAGAGGTAGAGATCCTCTGTCTCAGTGGTAGTGAACGGCGCG 

• SerGlnGlylleLysAsnAspLeuGlyTrpTyrGlnGlnLysProGiyLys 
151 AAGTCAGGGCATTAAAAATGATTTAGGCTGGTATCAGCAGAAACGAGGGA 
TTCAGTCCCGTAATTTTTACTAAATCGGACCATAGTCGTCTTTGGTCCCT 

• • AlaPrpLysArgLeuIleTyrAlaAlaSerSerLeuGlnSerGlyVai 
201 AAGCCCCTAAGCGCCTGATGTATGCTGGATGGAGTTTGCAAAGTGGGGTC 
TTCGGGGATTCGC.GGACTAGATACGACGTAGGTCAAACGTTTCACCCCAG 

ProSerArgPheSerGlySerGlySerGlyThrGlMPheT 
251 CCATC AAGGTTG AGCGGG AGTGGATGTGGGAC AGAATTG ACTGTCACAAT 
GGTAGTTCCAAGTCGCCGTCAGCTAGACGCTGTGTTAAGTGAGAGTGTTA 

• SerSerLeuGlnProGluAspPheAlaThrTyrTyrCysLeuGlnHisAsn 
301 CAGCAGC.CTGCAGCCTGAAGATTTTGCAACTTATTACTGTCTACAGCATA 
GTCGTCGGACGTCGGAGTTGTAAAAGGTTGAATAATGACAGATGTCGTAT 

• • SerTyrProCysSerPheGlyGlnGlyThrLysLeuGluIleLysArg 
351 ATAGTTATCCGTGCAGTTTTGGCCAGGGGACCAAGCTGGAGAT.GAAACGA 
TATCAATAGGGACGTCAAAAGCGGTGGGGTGGTTCGAGCTCTAGTTTGCT 

ThrValAlaAlaPioSerValPhellePhePrdP.roSerAspGluGlnLeu 
401 ACTGTGGCTGCACGATCTGTCTTCATCTTCCCGCCAt CTGATGAGCAGTT 
TGACACCGACGTGGTAGACAGAAGTA'GAAGGGCGGTAGACTACTCGTCAA 

•LysSerGlyThrAlaSerValValCysLeuLeuAsnAsnPheTyrProArg 
4 5 1 GAAATCTGGAACTGCTAGCGTTGTGTGCGTGCTGAATAACTTCTATCCCA 
CTTTAGACCTTGACGATCGCAACACACGGACGACTTATT.GAAGATAGGGT 

• • GluAlaLysValGlnTrpLysValAspAsnAlaLeuGlnSerGlyAsn 
501 GAGAGGCC AAAGTACAGTGGAAGGTGGATAAGGCCCTCCAATCGGGTAAC 
CTCTCCGGTTTCATGTCACC.TTCCA.GCTATT.GCGGGAGGTTAGGCCATTG 



SerGlnGluSerValThrGluGlnAspSerLysAspSerT.hrTyrSerLeu 
551 TCCCAGGAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCT 
AGGGTCCTCTCACAGTGTCTCGTCCTGTCGTTQCTGTCGTGGATGTCGGA 
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•■SerSerThrLe.uThrLe.uSerLysAlaAspTyrGluLysHisLysValTyr. 
601 ■ CAGCAGGACGCTGACGCTGAGCAAAGCAGACTAGGAGAAACACAAAGTCT 
GTCGTCGTGGGACTGCGACTCGJTTCGTCTGATGCTCTTTGTGTTTCAGA 

• AlaGys.GluValThrHisGlnGlyLeuSerSerProValThr.LysSer 
651 AGGCCTGCGAAGTGAGCCATCAGGGCGTGAGCTCGGGCGTCAGAAAGAGC 
TGCGGACGCTTCAGTGGGTAGTCCCGGACTPGAGCGGGCAGTGTTTCTC 

PheAsnArgGlyGluCys 
7 0 1 TTCAACAGGGGAGAGTGT 
AAGTTGTCCCCTCTCACA 
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MetLysHIsL.euTrpPhjePheLeuLeuLeuValAia 
1 ATGAAACATCTGTGGTTCTT.CCTCCTGCTGGTGG 

TACTTTGTAGACACCAAGAAGGAGGACGACCACC 

• • AlaPrdArgTrpValLeuSerGlnValGlnLeuGinGluSerGly Pro 
51 GAGCTCCGAGATGGGTCCTGTCCCAGGTGCAGCTGGAGGAGTCGGGCCCA 
GTCGAGGGTCTAGCGAGGACAGGGTCCAGGICGAGGTCGTCAGGCCGGGT 

GlyLeuValLysProSerGlnThrLeuSerLeuThrGysThrValSerGly 
101 GGACTGGTGAAGCCTTCACAGACCCTGTCCC 

GCTGAGCACTTGGGAAGTGTCTGGGAGAGGGAGTGGAGGTGAGAGAGAGG 

•AlaSerlleSerSerGlyAlaTyrTyrTrpSerTrpIleArgGlnHisPro 
1 5 1 TGGCTCGATCAGGAGTGGTGCTTACTACTGGAGTTGGATCCGCC AGCAC.C 
ACGGAGGTAGTCGTGACGACGAATGATGACGTCAAC.CTAGGCGGTCGTGG 

• •GlyLysGlyLeuGluTrpIleGlyTyrlleTyrLysSerGluThrSer 
201 CAGGGAAGGGCCTGGAGTGGATTGGGTAGATGTATAAGAGTGAGAGGTCG 
GTCCGTTCCCGGACCTCAGCTAACCCAT 

TyrTyrAsnPrx)SerLeuLysSerArgLeuThrLeuSe 
251 TACTAGAACCCGTCGCTGAAGAGTCGACTTAGGCTATCAGTAGACACGT.G 
ATGATGTTGGGCAGG.GAGTTCTCAGCTGAATGGGATAGTCATCTGTGCAG 

•LysAsnGlnPheSerLeuAsnLeuIleSerValThrAlaAlaAspThrAla 
301 TAAGAACCAGTTCTCCCTGAACCTGATGTCTGTGACTGGCGGGGAGACGG 
ATTCTTGGTGAAGAGGGACTTGGACTAGAGACAGTGACGGCGCCTGTGCC 

• • ValTyrTyrGysAlaArgAspLysLeuGlylleAlaAspTyrTrpGly 
351 CCGTGTATTATTGTGCGAGAGATAAACTGGGGATCGCGGACTACTG.GGGC 
GGCACATAATAACAGGGTGTCTATrTTGACCeCTAGCGCCTGATGAGGCCG 

GlnGlyThrLeuValThrValSerSer^ 
4 01 .CAGGGAACCCTGGTCACCGTGTCCTCAGCCTCCACCAAGGGGCCATCGGT 
GTCCGTTGGGACCAGTGGGAGAGGAGTCGGAGGTGGTTCCCGGGTAGCGA 

• PheProLeuAlaProCysSerArgSerThrSerGluSerThrAlaAlaLeu 
4 51 CTTCCCCCTGGCGCGCTGC TGTAGA AGeACCTCGGAGAGCACAGeCGCeC 
GAAGGGGGACCGCGGGACGAGATCTTCGTGGAGGCTCTCGTGTCGGCGGG 

• • GlyCysLeuValLysAspTyrPheProGluProValThrValSerTrp 
501 TGGGCTGCCTGGTCAAGGAOTACTTCCCOGAACCGGTGACGGTGTCGTGG 
ACCCGACGGACCAGTTCCTGATGAAGGGGCTTGGCCACTGCCACAGCACC 



AsnSerGlyAlaLeuThrSerGlyValHisThrPhePrbAlaValLeuGlri 
551 AACTCAGGCGCTCTGACCAGCGGCGTGCACACCT.TCCGAGCT,GTCCT ACA 
TTGAGTCCGCGAGACTGGTCGCGGCACGTGTGGAAGGGTCGACAGGATGT 
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• SerSerGlyLeuTyrSerLeuSerS.erValValThrVaiProSerSerAsn 
601 GTGCTGAGGACTGTAGTCCGTCAGCAGGGTGGTGAeGGTGCCGTCCAGCA 
CAGGAGTCCTGAGATGAGGGAGTCGTCGCACCACTGGCACGGGAGGTCGT 

• • PheGlyThrGlnThrTyrThrCysAsnValAspHisLysProSe.rAsn 
651 AGTTCGGCACCCAGAGCTACAGGTGGAAGGTAGATGAGAAGCGGAGGAAC 
T.GAAGCCGTGGGTCTGGATGTGGACGTTGCATCTAGTGtTCGGGTCGTTG 

ThrLysValAspLysThrVal 

7 0 1 ACCAAGGTGGACAAGACAGTTGGTGAGAGGGCAGCTGAGGGAGGGAGGGT 

TGGTTCCACCTGTTCTGTGAACCACTCTCCGGTCGAGTGCCTCCCTCCCA 

751 GTCTGGTGGAAGCCAGGCTCAGCCCTCCTGCCTGGACGCACGGCGGCTGT 
CAGACGACCTTCGGTCCGAGTCGGGAGGAGGGACCTGCGTGGGGCCGACA 

8 0 1 GCAGCCCCAGCCCAGGGCAGCAAGGCAGGCCCCATCTG 

CGTCGGGGTCGGGTCCCGTCGTTCCGTCCGGGGTAGACAGAGGAGTGGGC 

851 GAGGCCTCTGCCCGCCCCACTCATGCTCAGGGAGAGGGTCTTCTGGCTTT 
CTCGGGAGACGGGCGGGGTGAGTACGAGTCCCTCTGCCAGAAGACCGAAA 

901 TTCCACGAGGCTCCAGGCAGGCACAGGCTGGGTGCCGGTAGCCCAGGCCC 
AAGGTGGTCCGA'GGTGCGTCCGTGTCCGAGCCACGGGGATGGGGTCCGGG 

951 TTCACACACAG.GGGCAGGTGGTTGGCTpAGA 

AAGTGTGTGTCCCCGTGGAGGAACCGAGTCTGGACGGTTTTGGGTATAGG 

1001 GGGAGGACCCTGCCCCTGACC^AAGCGGACCCCAAAGGCCAAACTGTCCA 
CGCTCCTGGGACGGGGACTGGATTCGGCTGGGGTTTCCGGTTTGACAGGT 

1051 CTCCCTCAGCTCGGACACCTTC.TCT.CCTCC 

GAGGGAGTCGAGGCTGTGGAAGAGAGGAGGGTCTAGGCTCATTGAGGGTT 

GluArgLysCysCysValGluCysProProGysPro 
1101 TCTTCTGTCTGCAGAGCGCAAATGTT.GTGTCGAGTGCCCACCGTGCCCAG 
AGAAGAGAGACGTCTCGCGTTTACAAGACAGCTCACGGGTGGCACGGGTC 

1151 GTAAGCCAGCCCAGGCCTCGCCCTCCAGCTCAAGGCGGGACAGGTGCCCT 
CATTCGGTCGGGTCCGGAGCGGGAGGTCGAGTTCCGCCCTGTCCACGGGA 

1201 AGAGTAGCCTGCATCCAGGGACAGGCCCCAGCTGGGTGCTGACACGTCCA 
TCTCATCGGACGTAGGTCCCTGTCCGGGGTCGACCCACGACTCTGCAGGT 

AlaProProValAlaGlyProSerValPheLeu 
1251 CCTCCATCTCTTCCTCAGCAGGACCTGTGGCA.GGACCGTCAGTGTTCCTC 
GGAGGTAGAGAAGGAGTCGTGGTGGACACCGTCCTGGCAGTCAGAAGGAG 

PheProProLysPrbLysAspThrLeuMetlleSerArgThrProGluVal 
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1301 TTCCCCCCAAAACCCAAGGfiCACCCTCATGATCTCCCGGACCCCTGAGGT 
AAGGGGGGTTTTGGGTTCCTGTGGGAGTACTAGAGGGCCTGGGGACTCCA 

•ThrCysValValValAspValSerHisGluAspProGluYalGlnPheAsn 
1351 CACGTGCGTGGTGGTGGACGTGAGCCAGGAAGACCCCGAGGTCG AGTTCA 
GTGCACGGAGCAGGAGCTGCACTCGGTGCTTGTGGGGCTGCAGGTCAAGT 

• • TrpTyrValAspGlyValGluValHisAsnAlaLysThrLysProArg 
1401 ACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCACGG 
TGACCATGCACCTGCCGCACGTCGACGTATTACGGTTGTGTTTCGGTGCG 

GluGluGlnPheAsnSerThrPheArgVaiValSerValLeuThrValVal 
14 51 GAGGAGCAGTTCAACAGCAGGTTCCGTGTGGTGAGCGTCCTCAGCGTTGT 
CTCCTCGTCAAGTTGTCGTGCAAGGCACACCAGTCGCAGGAGTGGCAACA 

• HisGlnAspTrpLeuAsnGlyLysGluTyrLysCysLysVarSerAsnLys 
1501 GCACCAGGAGTGGCTGAACGGCAAGGAGTAGAAGTGGAAGGTCTCCAACA 
CGTGGTCCTGACCGACTTGCCGTTCCTCATGTTCACGTTCCAGAGGTTGT 

• • GlyLeuProAlaProIieGluLysThrlleSerLysThrLys 
1551 AAGGGCTCCCAGGCCCCATCGAGAAAACCATCTCGAAAACCAAAGGTGGG 
TTCCGGAGGGTCGGGGGTAGC.TCTTTTGGTAGAGGTTTTGGTTTCGAGCC 

1601 ACCCGCGGGGTATGAGGGGCAGATGGACAGAGGCCGGCTCGGCCCACCCT 
TGGGCGCCCCATACTGCCGGTGTACCTGTGTCCGGCCGAGCCGGGTGGGA 

GlyGlnPro 

1651 CTGCCCTGGGAGTGACCGCTGTGCeAACCTCTGTCCCTACAGGGCAGCCC 
GACGGGACCCTCACTGGCGACACGGtTGGAGACAGGGATGTCCCGTCGGG 

ArgGluPrpGlnValTyrThrLeuProProSerArgGluGluMetThrLys 
1701 CGAGAACCACAGGTGTACAGCCTGCCCCCATCCGGGGAGGAGATGACCAA 
.GCTCTTGGTCTCCAGATGTGGGACGGGGGTAGGGCCCTCCTGTAGT.GGTT. 

• AsnGlnValSerLeuThrCysLeuValLysGlyPheTyrProSerAspIle 
1751 GAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGC.TTCTACCCCAGCGACA 
CTTGGTCCAGTCGGACTGGACGGACCAGTTTCCGAAGATGGGGTCGCTGT 

• • AlaValGluTrpGlu'SerAsnGlyGlnProGluAsnAsnTyrLysThr 
1801 TCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAG ACC 
AGCGGCACCTCACGCTCTCGTTACCCGTCGGCCTCTTGTTGATGTTCT-GG 

ThrProProMetLeuAspSerAspGlySerPhePheLeuTyrSerLysLeu 
1851 ACACCTCCCATGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCT 
T'GTGGAGGGTACGACCTGAGGCTGCCGAGGAAGAAGGAGATGTCGTTCGA 

•ThrValAspLysSerArgTrpGlnGlnGlyAsnValPheSerCysSerVal 
1901 CACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTT.CTCATGCTCCG 
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GTGGCAGCTGTTCTCGTCCACCGTCGTCCCGTTGCAGAAGAGTACGAGGC 

• -MetHisGluAlaLeuHisAsnHisTyrThrGlriLysSerLeuSerLeu 
1951 T.GATGCAT.GAGGGTCTGCAGAACCACTACAGGCAGAAGAGGCT.CTCCGTG 
.ACTACGTACTCCGAGACGTGTTGGTGATGTGCGTCTT.GTCGGAGAGGGAC 

SerProGlyLys 

2001 TGTGGGGGTAAA 
AGAGGCCCATTT 
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MetArgValProAlaGlnLeuLeuGlyLeuLeuLeu 
1 ATGAGGGTCCCCGCTCAGCTCCTGGGGCTCCTGC 

TACTCCCAGGGGCGAGTCGAGGAGCCCGAGGACG 

• -LeuTrpPheProGlyAlaArgCysAspIleGlnMetThrGlnSerPro. 
51 TGCTCTGGTTCCCAGGCGCCAGGTGTGACATCCAGAT.GACCCAGTCTCCA 
ACGAGACCAAGGGTCCGCGGTCCACAGTGTAGGTCTACTGGGTGAGAGGT 

SerSerLeuSerAlaSerValGlyAspArgValThrlleThrCysAfgAla 
101 TCCTC.CC.TGTCTGCATCTGTAGGAGACAGAGTCACCATCACTTGCCGGGC 
AGGAGGGACAGACGTAGACATCCTCTGTCTCAGTGGTAGTGAACGGCCCG 

•SerGlnAspIleArgAsnAspLeuGlyTrpTyrGlnGlnLysPrpGlyLys 
151 AAGTCAGGACATTAGAAATGATTTAGGCTGGTATGAGCAGAAACCAGGGA 
TTCAGTGCTGTAATCTTTACTAAAtCCGACCATAGTCGTCTT.TGGTCCCT 

• • AlaProLysArgLeuIleTyrAlaAlaSerAsnLeuGlnSerGlyVal 
201 AAGCGCCTAAGCGCCTGATCTATGCTGCATCGAATTTGCAAAGTGGGGTC 
TTGGGGGATTCGCGGACTAGATACGACGTAGGTTAAAGGTTTCACCCCAG 

ProSerArgPheSerGlySerGlySerGlyThrGluPheThrLeuThrll.e 
251 CCATGAAGGTTGAGCGGGAGTGGATCTGGGACAGAATTGACTCTCACAAT 
GGTAGTTCCAAGTCGCCGTGACCTAGACCCTGTCTTAAGTGAGAGTGTTA 

•SerSerLeuGlriProGluAspPheAlaThrTyrTyrCysLeuGlnHisAsn 

3 0 1 CAGCAGCCTGCAGCCTGAAGATTTTGCAACTTATTACTGTCTACAGCATA 

GTCGTCGGACGTGGGACTTCTAAAAGGTTGAATAATGACAGATGTGGTAT 

• • SefTyrProPrdThrPh^GlyGlyGlyThrLysValGlUIleLysArg 
351 ATAGCTACCCTGCGACTTTCGGCGGAGGGACCAAGGTG 

TATCGATGGGAGGGTGAAAGCCGCCTGCCTGGTTCCACCTTTAGTTTGCT 

ThrValAlaAlaProSerValPhellePheProProSerAspGluGlnLeu 
401 ACTGTGGCTGGACGATCTGTCTTCATCTTCCCGGGATCTGATGAGCAGTT 
TGACACCGACGTGGTAGACAGAAGTAGAAGGGCGGTAGACTACTCGTCAA 

•LysSerGlyThrAlaSerValValCys.LeuLeuAsnAsnPheTyrProArg 

4 51 GAAATCTGGAACT GCTAGC GTTGTGTGCCrTGCTGAATAACTTGTATCGCA 

CTTTAGACCTTGACGATCGCAACACACGGAGGACTTATTGAAGATAGiGGT 

• • GluAlaLysValGlnTrpLysValAspAsnAlaLeuGlnSerGlyAsn 
501 GAGAGGCCAAAGTACAGTGGAAGGTGGATAACGCCCTCCAATCGGGTAAC 
CTCTCC.GGTTTCATGTCACCTTCCACCTATTGCGGGAGGTTAGGCCATTG 



SerGlnGl.uS;erValThrGluGlnAspSerLysAspSerThrTyrSerLeu 
551 TCCCAGGAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACC.TACAGCCT 



AGGGTCCTCTCACAGTGTCTCGTCCTGTCGTTCCTGTCGTGGATGTCGGA 
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■ SerSerThrLeuThrLeuSerLysAlaAspTyrGluLysHisLysValTyr 
601 CAGCAGCACCCTGAeGCTGAGCAAAGCAGACTACGAGAAACAeAAAGTCT 
GTCGTCGTGGGACTGGGACTGGTTTCGTCTGATGCTCTTTGTGTTTGAGA 

• • AiaCysGluValThrHisGlnGlyLeuSer.SerProValThr.LysSer 
651 ACGCCTGCGAAGTCAGCCATGAGGGCeTGAGCTCGCCCGTCACAAAGAGG. 

TGCGGACGC.TTCAGTGGGTAGTCCCGGACTCGAG.CGGGCAGTGTTTCTCG 

PheAsnArgGlyGluCys 
701 TTCAACAGGGGAGAGTGT 
AAGTTGTCCCCT.CTCAGA 



FIGURE 4 6 



MetLysHisL.eiuTrpPhePheLeuLeuLeuValAla 
i ATGAAACACCTGTGGTTCTTCCTTCTCCTGGTGG 

TACTTTGTGGACACCAAGAAGGAAGAGGACCACC 

* • AlaProArgTrpValLeuSe'rGlnValGlnLeuGlnGluSerGlyPro 
51 CAGCTCCCAGATGGGTCCTGTCCCAGGTGCAGCTGCAGGAGTCG 

GTCGAGGGTCTACOGAGGACAGGGTCCACGTCGACGTCCTGAGGCGGGGT 

GlyLeuValLysProSerGluThfLeuSerLeuThrGysThrValSerGly 
101 GGACTGGT,GAAGCCTTCGGAGACCCT..GTCCCTCACCTGCACTGT.CTC.TGG 
CCTGACCACTTGGGAAGGCTCTGGGACAGGGAGTGGACGTGAGAGAGACC 

• ValSerlleSerAsnTyrTyrTrpSerTrpIleArgGlnSerProGlyLys. 
151 TGTGTCCATGAGTAATTACTACTGGAGG.TGGATCGGGCAGTGCCGAGGGA 
ACAGAGGTAGTCATTAATGATGACCTGGACCTAiGGCCGTCAGGGGTCCCT 

• •GlyLeuGluTrpIleGlyTyrlleTyrTyrSerGlySerProTyrTyr 
201 AGGGACTGGAGTGGATTGGATATATGTATTACAGTGGGAGTeeCTATTAC 
tCCCTGACCTCACCTAACCTATATAGATAATGTCACCCTCAGGGAT^TG 

AsnProSerLeuLysSerArgValThrlleSerAlaAspThrSerLysAsn 
251 AAGCCGTCCCTCAAGAGTCGAGTCACTATATGTGCAGACACGTCCAAGAA 
TTGGGGAGGGAGTTG.TCAGCTGAGTGATATAGACGTG.TGTGGAGGTTCTT 

•GlnPheSerLeuLysLeuSierS.erValThrAlaAlaAspThrAlalleTyr 
301 CCAATTCTCCCTGAAGCTGAGCTCTGTGACGGCTGCGGACACGGCCATTT 
GGTTAAGAGGGAGTTGGAGTGGAGACAGTGGGGAGGCCTGTGGCGGTAAA 

• •TyrCysAlaArgfGluLysLeuGlylleGlyAspTyrTrpGlyGlnGly 
351 ATTACTGTGCGAGAGAAAMCTGGGGATTGGAGACTACTGGGGCCAGGGA 
TAATGAGACGCTGTGTTTTTGAGCCCTAACCTCTGATGACCGGGGTCCCT 

ThrLeuValThrValSerSerAlaSerThrLysGlyProSerValPhePro 
4 01 ACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCC 
TGGGACCAGTGG'CAGAGGAGTCGGAGGTGGTTCCGGGGTAGGCAGAAGGG 

•LeuAlaPr.oCysSeifArgSerThrSerGluSerThrAlaAlaLeuGlyC 
451 CCTGGGGCCCTGC TCTAGA AGCACCT.CC.GAGAGCAGAGCCGGCCTGGGCT: 
GGACCGCGGGACGAGATCTTCGTGGAGGCTCTCGTGTCGGCGGGACCCGA 

• • LeuValLysAspTyrPheProGluProValThrValSerTrpAsnS.er 
501 GCCTGGTCAAGGACTACT.TGCCGGAACGGGTGACGGTGTCGTGGAACTCA 

CGGACCAGTTCCTGATGAAGGGGCTTGGCCACTGCCACAGCAGCTTGAGT 



GlyAlaLeuThrSerGlyValHisThrPheProAlaValLeuGlnSerSer 
551 GGCGCTCTGACCAGCGGCGTGCACACCTTCCCAGCTGTCCTACAG.TCCTC 
CCGCGAGACTGGTCGCCGCACGTGTGGAAGGGTCGACAGGATGTCAGGAG 
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•GlyLeuTyrSerLeuSerSerValValThrValProSerSerAsnPheGly 
601 AGGACtCTACTCCCTCAGCAGCGTGGTGACCGTG.CCCTGCAGCAACTTGG 
TCCTGAGATGAGGGAGTCGTCGCACCACTGGCACGGGAGGTCGTTGAAGC 

• • ThrGlnThrTyrThrCysAsnValAspHisLysProSerAsnThrLys 
651 GCACCCAGACCTACACCTGCAACGTAGATCACAAGCCCAGCAACACCAAG 
CGTGGGTCTGGATGTGGAGGTTGCATCTAGTGTTGGGGTCGTTGTGGTTC 

ValAspLysThrVal 
701 GTGGACAAGACAGTTGGTGAGAGGCCAGCTCAGGGAGGGAGGGTGTCTGC 
CACCTGTTCTGTCAACCACTCTCGGGTCGAGTCCGTCCCTCCCACAGACG 

7 51 TGGAAGCCAGGCTCAGCCCTCCTGCCTGGACGCAGCCCGGCTGTGCAGC'C 
ACCTTCGGTCCGAGTCGGGAGGACGGACCTGCGTGGGGCCGACACGTGGG 

801 CCAGCCCAGGGCAGCAAGGCAGGCCCCATCTGT.GTCCTCACCCGGAGGCC 
GGTCGGGTCCCGTCGTTCCGTCGGGGGTAGACAGAGGA 

851 tctgcccgccccactcatgctcagggagagjogtcf 

agacgggcggggtgagtaggagtccctgtgccagaagacggaaaaaggtg 

901 cagggtgcaggcaggcacaggctgggtgcccctagcccaggggcttcaca 
gtccgaggtccgtccgtgtccgacccacggggatggggtccgggaagtgt 

9 5 1 cacaggggcaggtgcttggctcagacctgccaaaagccatatccgggagg 
gtgtccccgtccacgaaccgagtctggacggttttcggtataggccctcc 

100 1 agcctgcccctgacctaaggcgacccc 

tgggacggggactggattgggctggggtttccggtttgagaggtgaggga 

1051 caggtgggacacgttctgtcctgccagatgcgagtaagtgccaatcttgt 
gtcgagcctgtggaagagaggagggtgtaggctcattgagggttagaaga 

GluArgLysCysCysValGluCysProProCysPro 
1101 ctctgcagagcggaaatgttgtgtcgagtgcccagcgtgcccaggtaagc 

GAGAGGTCTCGCGTTTAGAACACAGCTCACGGGTGGCACGGGTGCATTCG 

1151 CAGCCCAGGCCTCGCCGTCCAGCTGAAGGCGGGACAGGTGCCCTAGAGTA 
GTCGGGTCCGGAGCGGGAGGTCGAGTTGCGCCCTGTCCACGGGATCTCAT 

1201 GCCTGCATCCAGGGACAGGCCCCAGCTGGGTGCTGACACGTCCACCTCCA 
CGGACGTAGGTCCGTGTCCGGGGTCGACCCAGGACTGTGCAGGTGGAGGT 

AlaProProValAlaGlyProSerValPheLeuPhePro 
1251 TCTCTTCCT.CAGCACCACCTGTGGCAGGACCGTCAGTCTTCCTCTTOCCC 
AGAGAAGGAGTCGTGGTGGACACCGTCCTGGCAGTCAGAAGGAGAAGGGG 

ProLysProLysAspThrLeuMetlleSerArgThrProGluValThrCys 
1301 CCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACGTG 
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GGTTT.TGGGTTCCTGTGGGAGTACTAGAGGGCCTGGGGACTCCAGTGCAC 

• ValValValAspValSerHisGluAspProGluValGlnPheAsnTrpTyr 
1351 CGTGGTGGTGGAGGTGAGCCACGAAGACCCCGAGGT.CCAGTTCAACTGGT 
:G.CACCACCACCTGCAGTCGGTGCTTCTGGGGCTCCAGGTCAAGTTGACCA 

• • ValAspGlyValGluValHisAsnAlaLysThrLysProArgGluGlu 
14 01 ACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCACGGGAGGAG 
T.GCACCTGCCGCACjCTCCACGTATTACGGTTCTGTTTCGGTGCCCTCCTC 

GlnPheAsnSerThrPheArgVaiValSerValLeuThrValValHisGln 
14 51 CAGTTCAACAGCACGTTCCGTG.TGGTCAGCGTCCTCACCGTTGTGCACCA 
GTGAAGTTGTCGTGCAAGGGACACCAGTCGCAGGAGT.GGCAACACGTGGT 

• AspTrpXeuAsnGlyLysGluTyrLysCysLysValSerAsnLysGlyLeu 
1501 GGACTGGCTGAACGGCAAGGAGTACAAGTGCAAGGTCTGCAACAAAGGCG 
CGTGAGCGACTTGGCGTTCCTCATGTTCACGTTGCAGAGGTTGTTTCCGG 

• ■• ProAlaPrblleGluLysThrlleSerLysThrLys 
1551 TCCCAGCCCCCATCGAGAAAACGATC 

AGGGTCGGGGGTAGCTCTTTTGGTAGAGGTTTTGGTTTGGACGGTGGGGG 

1601 GGGGTATGAGGGCGACATGGACAGAGGGGGGCTCGGCCCACCCTCTGCC.C 
CCCCATACTGCCGGTGTACCTGTCTCCGGCCGAGCCGGGTGGGAGACGGG 

G lyGln ProArgG 1 u 

1651 TGGGAGTGACCGCTGTGCCAACCTCTGTCCCTACAGGGCAGCCCCGAGAA 
ACCCTCACTGGCGACACGGTTGGAGACAGGGATGTCCGGTCGGGGCTCTT 

Pf dGlnValTyrThrLeuPrdPrdSerArgGluGluMetThrLysAsnGlri 
1701 CCACAGGTGTACACCCTGCCCCCATGCCGGGAGGAGATGACCAAGAACCA 
GGTGTCGACATGTGGGACGGGGGTAGGGCCGTCCTCTACTGGTTCTTGGT 

• ValSerLeuThrGysLeuValLysGlyPheTyrProSerAspIleAlaVal 

17 51 :GGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTAGCCGAGCGACATCGGCG 

CCAGTCGGACTGGACGGACGAGTTTCCGAAGATGGGGTCGCTGTAGCGGC 

• • GluTrpGluSerAsnGlyGlnProGluAsnAsnTyrLysThrThrPro 
1801 TGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACACCT 
ACCTCACCCTCTCGTTACCCGTCGGCGTCtTGTTGATGTTCTGGTGTGGA 

ProMetLeuAspSerAspGlySerPhePheLeuTyrSerLysLeuThrVal 

18 51 CCCATGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGT 

GGGTACGACCTGAGGCTGCGGAGGAAGAAGGAGATGTCGTT.CGAGTGGCA 

•AspLysSerArgTrpGlnGlnGlyAsnValPheSerCysSer.ValMetHis 
1901 GGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGC 
CCTGTTCTCGTCCACCGTCGTCCCCTTGCAGAAGAGTACGAGGCACTACG- 
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• •GluAlaLeuHisAsnHisTyrThrGlnLysSerLeuS.erLeuSerPro 
1951 ATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCG 
TACTCCGAGACGTGTTGGTGATGTGCGTCTTCTCGGAGAGGGACAGAGGC 

GlyLys 
2001 GGTAAA 
CCATTT 
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MetArgValProAlaGlnLeuLeuGlyLeuLeuLeu 
1 ATGAGGGTCCCCGGTCAGCTCCTGGGGCTGCTGC 

■TACTCCCAGGGGCGAGTCGAGGACeCCGAG.GACG 

• LeuTrpPhe'ProGlyAlaArgCysAspIleGlnMetThrfi 

51 TGGTCTGGTTCCCAGGT.GCCAGGT.GTGACATCCAGATGACCCAGTCTCCA 
AGGAGACCAAGGGTCCACGGTGCACAGTGTAGGTCTAGTGGGTGAGAGGT 

SerSerLeuSerAlaSerValGlyAspArgValThrlleThrGysArgAla 
101 TCC.TCCC.TGTGT.GCATCTGTCGGAGACAGAGTCAC.CATCACTTGCCGGGC 
AGGAGGGACAGAGGTAGACAGGG.TGTGTGTGAGTGGTAGTGAACGGGGCG 

• SerGlnGlylleArgAsnAspLeuGlyTrpTyrGlnGlnLysProGlyLys 

1 5 1 aagtgagggcattagaaatgatttaggctggtatcagcagaaaccaggga 
ttcagtcccgtaatctttactaaatccgaccatagtcgtcttt.ggtccct 

• •AlaPrpLysArgLeuIleTyrAlaAlaSerSerLeuGlnSerGlyVal 
201 AAGCeCGTAAGGGCGTGATCTATGCTGGATCCAGTT ; TGCAAAG.TGGGGT.C 
TTCGGGGATTCGCGGACTAGATACGACGTAGGTCAAACGTTTCACCC 

ProSerArgPheSerGlySerGlySerGlyThrGluPheT 
251 CCATCAAGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAAT 
GGTAGTTCCAAGTCGCCGTCACCTAGACCGTGTCTTAAGTGAGAGTGTTA 

vSerSerLeuGlnProGluAspPheAlaThrTyrTyrC.ysLeuGlnHisAsn 
301 CAGCAGCCTGCAGGCTGAAGATTTTGCAACTT^ 

.GT.CGTGGGAGGTGGGACTTGTAAAACGTTGAATAATGACAGATGTGGTAT 

• • SerTyrProProThrPheGlyProGlyThrLysValAspIleLysArg 
351 ATAGTTACCCTCCCACTTTCGGGCqTGGGACCMGG 

TATCAATGGGAGGGTGAAAGCCGGGACCGTGGTTCCACCTATAGTTTGCT 

ThrValAlaAlaProSerValPhellePheProProSerAspGluGlriLeu 
401 ACTGTGGCTGCACCATCTGTCT-TCATCTTCCCGGCATCTfiATGAGCAGTT 
TGACACCGACGTGGTAGAGAGAAGTAGAAGGGCGGTAGACTAGTCGTCAA 

• LysSerGlyThrAlaSerValVal'CysLeuLeuAsnAsnPheTyrProArg 
451 GAAATCTGGAACT GGTAGGG TTGTGTGCCTGCTGAATAACTTGTATGCCA 

"CTTTAGACCTTGACGATGGCAACACACGGACGACTTATTG7y\GATAGGGT 

• ♦ GluAlaLysValGInTrpLysValAspAsnAlaLeuGlnSerGlyAsn 
501 GAGAGGGCAAAGT ACAGTGGAAGGTGGATAACGCGGTCG AATCGGGTAAC 
CTCTCCGGTTTCATGTCACCTTCCACCTATTGCGGGAGGTTAGCCCATTG 



SerGlnGluSerValThrGluGlnAspSerLysAspSerThrTyrSerLeu 
551 TGCC AGGAGAGTGTGACAGAGCAGGACAGCAAGGACAGCACCTACAGCCT 
AGGGTCCTCTCACAGTGTCTCGTCCTGTCGTTCCTGTCGTGGATGTCGGA 
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• SerSerT.hrLe.uThrL^ 
601 CAGCAGCACCCTGACGCTGAGCAAAGCAGACTAGGAGAAACACAAAGT.CT 
GTCGTCGT.GGGACTGCGACTCGTTTCGTCTGATGGTCTTTGTGTTtCAGA 

• • AlaCysGluValThrHisGlnGlyLeuSerSerProValThrLysSer 
651 ACGCCTGCGAAGTGAGCCATCAGGGCCTGAGCTCGCGCGTCACAAAGAGC 
TGCGGACGCTTCAGTGGG.TAGTCCQGGACTCGAGCGGGCAGTGTTTCTCG 

PheAsnArgGlyGluCys 
701 T TC AAC AG G G G AG A G T GT 
AAGTTGTCCC.CTCTCACA 
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MetLysHisLeuTrpPhePheLeuLeuLeuValAla 
1 ATGAAACATCTGTGGTTCT.TCCTTCTGCTGGTGG 

TACTTTGTAGACACCAAGAAGGAAGAGGACCACC 

• •AlaProArgTrpValL'euSerGlnValGlnLeuGlnGluSerGlyPro 
51 CAGCTCCCAGATGGGTCCTGTCCCAGGTGCAGCTGCAGGAGTCGGGCCCA 

GTCGAGGGTCTAGCCAGGAGAGGGTCCACGTCGACGTGGTCAGCCGGGGT 

GlyLeuValLysProSerGluThrLeuSerLeuThrCysThrValSerGly- 
101 -GGACTGGTGAAGCGTTCGGAGACCCTGTCCCTCACCTGCACTGTG.TCTGG 
CCTGACCA'CTTCGGAAGCCTGTGGGACAGGGAGTGGAGGTGAGAGAGAGC 

•GlySer.IleSerArgTyrTyrTrpSerTrpIleArgGlnPr.oProGlyLys 
151 TGGGTCCATCAGTGGTTAGTAGTGGAGCTGGATCGGGGAGCGCCGAGGGA 
ACCGAGGTAGtCAGCAATGATGACCTCGACCTAGGGGGTCGGGGGTCCCT 

• •GlyLeuGluTrpIleGlyTyrValSerTyrSerGlySerThrTyrTyr 
201 ■ AGGGAGTGGAGTGGATT.GGGTATGTGTCTTAGAGTGGGAGGACCTACTAC 
TCCCTGACCTCACC.TAACCCA 

AsnProSerLeuLysSerArgValthrlleSerValA 
251 AACCCCTCCCTCAAGAGTCGAGTCACCATATCAGTAGACACGTCCAAGAA 
TTGGGGAGGGAGTTGTCAGCTCAGTGGTATAGTGATCTGTGCAGGTTCTT 

•GlnPheSerLeuLysLeuSerSerValThrAlaAlaAspThrAlaValTyr 
301 CCAGTTCTCCCTGAAGCTGAGCTCTGTGAGCGCTGCGGACAGGGCCGTGT 
GGTCAAGAGGGACTTCGAGTCGAGAGACTGGCGAGGGG.TGTGGGGGCACA 

• ♦TyrCysAlaArgAspLysLeuGlylleGlyAspTyrTrpGlyGlnGly 
351 ATTACTGTGCGAGAGATAAAGTGGGGATTGGAGACTACT.GGGGCCAGGGA 

TAATGACACGCTCTGTATTTGACCGCTAACCTCTGATGAGCCCGGTCCCT 

ThrLeuValThrValSerSerAlaSerThrLysGlyProSer.ValPhePro 
401 .ACCCTGGTCACCGTGTCGTCAGCCTCGACCAAGGGCCCATGGGTCTTCCC 
TGGGACCAGTGGGAGAGGAGTCGGAGGTGGTTCCCGGGTAGGCAGAAGGG 

•LeuAlaProCysSerArgSerThrSerGluSerThrAlaAlaLeuGlyCys 
4 51 CCTGGCGGCCTGC TCTAGAA GCACCTCCGAGAGCACAGCCGCCCTGGGCT 
GGACCGCGGGACGAGATCTTCGTGGAGGCTCTCGTGTCGGCGGGACCCGA 

• • LeuValLysAspTyrPheProGluProValThrValSerTrpAsnSer 
501 GCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGT.GGAACTCA 

CGGACCAGTTCCTGATGAAGGGGGTTGGCCACTGCCACAGCACCTTGAGT 



GlyAlaLeuThrSerGlyValHisThxPheProAlaValLeuGlnSerSer 
551 GGCGCTCTGAGCAGGGGCGTGCACACGTTCCCAGCTGTCCTACAGTCCTC 
CCGCGAGACTGGTCGCCGCACGTGTGGAAGGGTCGACAGGATGTCAGGAG 
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•GlyLeuTyrSerLeuSerSerValValThrValProSerSerAsnPheGly 
601 AGGACTCTACTCGeTCAGGAGGGTGGTGACCGTGCCGTeCAGCAACTTCG 
TCCTGAGATGAGGGAGTCGTCGCACCACTGGCACGGGAGGTCGTTGAAGC 

• • ThrGlnThrTyrThrC.ysAsnValAspHi^ 
651 GGAGCGAGACGTACACCTGCAACGTAGATGACAAGCGGAGGAAGAGCAAG. 

CGTGGGTCTGGATGTGGACGTTGCATCTAGTGTTCGGGTCGTTGTGGTTC 

ValAspLysThrVal 
701 GTGGACAAGAGAGTTGGTGAGAGGCGAGGTGAGGGAGGGAGGGTGTCTGC 
CACCTGTTCTGTCAAGCACTGTGCGGTGGAGTCGCTCCCTGCCACAGACG 

751 TGGAAGCCAGGCTCAGCGCTCCTGCCTGGACGCACCGCGGCTGTGCAGCC 
ACCTTCGGTCCGAGTCGGGAGGACGGACCTGCGTGG&GCCGACACGTCGG 

801 CGAGCCCAGGGCAGCAAGGCAGGCCCCATGTGTCTCCTCACCCGGAGGCC 
GGTCGGGT.GGCGTC&TTCGGTGGGGGGTAGACAGAGGAGTGGGCGTCGGG 

851 TGTGGGGGGGGGACTCATGGTCAGGGAGAGGGTGTTGTGGGTTTTTGGAG 
AGACGGGCGGGGTGAGTAGGAGTCCG 

901 CAGGCTCCAGG.CAGGCACAGGCTGGGT.GGCCCTACCCCAGGGCCTTCACA 
GTCCGAGGTCCGTCCGTGTGCGACGCAGGGGGATGGGGTCCGGGAAGTGT 

951 CACAGPGGCAGGTGCTTGGC.TCAGACCT 

GTGTCGGCGTCCAGGAACCGAGTCTGGACGGTTTTGGGTATAGGCCGTCC 

1001 ACCGTGCCGCTGACCTAAGGGGACGCCAAAGGCeAAACTGTCGAGTCCCT 
TGGGACGGGGACTGGATTCGGCTGGGGTTTCCGGT.TTGACAGGTGAGGGA 

1051 CAGCTCGGACACC.TTCTCTCCTCCGAGATCCGAGTAACT.CCCAATGTTCT 
GTCGAGCCTGTGGAAGAGAGGAGGGTCTAGGGTGATTGAGGGTTAGAAGA 

GluArgLysCysCysValGluOysProProCysPro 
1 10 1 CTCTGCAGAGCGCAAATGTTGTGTCGAGTGC.CGAGCGTGGCGAGGTAAGC 
GAGACGTCTCGCGTTTACAAGAGAGCTCACGGGTGGCACGGGTCGATTCG 

1 1 5 1 CAGCCCAGGCCTCGCCCTCCAGCTCAAGGCGGGACAGGTGCCCTAGAGTA 
GTCGGGTCGGGftSCGGGAGSTCGAGTTCCGCCCTGTeCACGGGATGTCAT 

1201 GCCTGCATCCAGGGACAGGCCCCAGCTGGG.TGCTGAGACGTCCACGTCCA 
CGGACGTAGGTCCCTGTCCGGGGTCGACCCACGACTGTGCAGGTGGAGGT 

AlaProProValAlaGlyProSerValPheLeuPhePr.o 
1251 TCTCTTCCT.CAGCACCACCTGTGGGAGGAGCGTGAGTGTTCGTCTTCCCC 
AGAGAAGGAGTCGTGGTGGACACCGTCCTGGCAGTCAGAAGGAGAAGGGG 

ProLysProLysAspThrLeuMetlleSerArgThrProGluValThrCys- 
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1301 CCAAAACCC^GGACACCCTCATGATCTCCCGGACCCCTGAGGTCACGTG 
GGTTTTGGGTTGCTGTGGGAGTACTAGAGGGCCTGGGGACTCCAGTGCAC 

• ValValValA^pValSerHisGluAspProGluValGlnPheAsriTrpTyr 
1351 CGTGGTGGTGGAGGTGAGCCACGAAGACCCCGAGGTCCAGTTCAACTGGT 
GCACCAGCACCTGCACTCGGTGGTTCTGGGGCTCCAGGTCAAGTTGACCA 

• • ValAspGlyValGluValHisAsnAlaLys 

140 1 ACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAiGCCACGGGAGGAG 
TGCACCTGCCGGAGCTCCACGTATTACGGTTCTGTTTCGGTGCCGTGGTG 

GlnPheAsnSerThrPheArgyalValSerValLeuThrValValHisGln 
14 51 CAGTTCAACAGCACGTTCCGTGTGGTCAGCGTCCTCACCGTTGTGCACCA 
GTCAAGTTGTCGTGCMGGCAGACCAGTGGCAGiSAGTGGCAACACGTGGT 

• AspTrRLeuAsnGlyLysGluTyrLysCysLysValSerAsnLysGlyLeu 
1501 •GGACTGGCT.GAACGGGAAGGAGTACAAGTGCAAGGTCTCGAAGAAAGGCC 
CCTGACCGACTT.GCC.GTTPCTGATG 

• • ProAla Proi leGluLysThr I leSerLy sThrLys 

1551 TCCCAGCCCCCATCGAGAAAACCATCTCCAAAACCAAAGGTGGGACCCGC 
AGGGTCGGGGGTAGCTCTTTTGGTAGA<3GTTTT(3GTTTCCACCCTGGGCG 

1601 GGGGTATGAGGGCCACATGGACAGAGGGCGGCTCGGCCCACCCTCTGCCC 
CCCCATACTC.CCGGTGTACCTGTCTGCGGCGGAGCGGGGTGGGAGACGGG 

GlyGlnProArgGlu 

1651 TGGGAGTGACCGCTGTGCCAACGT.CTGTCCCTACAGGGCAGCCCCGAGAA 
ACCCTCACTGGCGACACGGTTGGAGACAGGGATGT.CCCGTCGGGGCTC 

ProGlnValTyrThrLeuProProSerArgGluGluMetThrLysAsnGln 
1701 CCACAGGTGTACACCCTGCCCCCATCCeGGGAGGAGATGAGCAAGAACCA 
GGTGTCGACATGTGGGACGGGGGTAGGGCCCTCCTCTACTGGTTCTTGGT 

• ValSerLe.uThrC'ysLeuValLysGlyPheTyrProSerAspIleAlaVal 
1751 GGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTACCCCAGGGACATCGCCG 

CCAGTCGGACTGGACGGACCAGTTTCGGAAGATGGGGTCGCTGTAGCGGC 

-GluTrpGluSefAsnGlyGlnProGluAsnAsnTyrLysThrThrPro 
1801 TGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTAGAAGACCACACCT 
ACCTCACCCTCTCGTTACCGGTCGGCCTCTTGTTGATGTTCTGGTGTGGA 

ProMetLeuAspSerAspGlySerPhePheLeuTyrSerLysLeuThrVal 
1851 CCCATGCTGGACTCCGACGGCTCCTTCTTCCTGTACAGCAAGCTCACCGT 
GGGTACGACCTGAGGCTGCCGAGGAAGAAGGAGATGTCGTTCGAGTGGCA 

• AspLysSerArgTrpGlnGlnGlyAsnValPheSerCysSerValMetHis 1 
1901 GGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTGATGCTCCGTGATGC 
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CCTGTTC.TCGTCeACCGTCGTCCCCTTGCAGAAGAGTAC.GAGGCAGTACG 

• • GluAlaLeuHisAsnHisTyrThrGlnLysSerLeuSerLeuSerPro 
1951 ATGAGGCTCTGCACAACCACTACACGC AGAAGAGCCTCTCCCTGTCTCCG 
TACT.CCGAGACGTGTTGGTGATGTGGGTGTTGTCGGAGAGGGACAGAGGC 

GlyLys 
2001 GGTAAA 
CCATTT 
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MetArgLeuProAlaGlnLe.uLeuGlyLeuLeuLeu 
1 ATGAGGCTGCCTCSCTCAGCT.CCTGGGGCTCCTGC 

TACTCCGAGGGACGAGTCGAGGACCCCGAGGACG 

• ^LeuTrpPheProGlyAlaArgCysAspIleGlnMetThrGln'SerPro 
51 TGCT.CTGGTTCCCAGGTGCCAGGTGTGACATCCAGATGACCCAGTCTCCA 
ACGAGACCAAGGGTOGACGGTCCAGACTGTAGGTCTACTGGGTGAGAGGT 

.SerSerLeuSerAlaSerValGlyAspArgValThrlleThrCysArgAla 
101 TGCTGGCTGTCTGCATGTGTAGGAGACAGAGTGACCATCAGTTGCCGGGC 
AGGAGGGACAGACGTAGACATCCTCTGTCTCAGTGGTAGTGAAGGGCCCG 

• SerGlnGlylleArgAsnAspLeuGlyTrpTyrGlnGlnLysProG.lyLys 
151 AAGTCAGGGCATTAGAAATGATTTAGGGTGGTATGAGGAGAAACCGGGGA 
TTCAGTCCCGTAATCTTTACTAAATCCGACCATAGTC.GTCTTTGGCCCCT 

• vAlaProLysArgLeuIleTyrAlaAlaSerSerLeuGlnSerGlyVai 
201 AAGCCCCTAAGCGCGTGATCTATGCTGCATCCAGTTTGCAAAGTGGGGTC 
TTCGGGGATTCGGGGACTAGATACGACGTAGGTCAAACGTTTCACCCCAG 

ProSerArgPheSerGlySerGlySerGlyThrGluPheThrLeuThrlle 
251 CCATCAAGGTTCAGCGGCAGTGGATCTGGGAGAGAATTCACTCTGACAAT 
GGTAGTTCCAAGTCGGGGTCACCTAGACCGTGTGTTAAGTGAGAGTGTTA 

• SerSerLeuGlnProGluAspPheAlaThrTyrTyrGysLeuGlnHisAsn 
30.1 CA5CAGCCTGCAGCCTGAAGATTTTGCAACTTATTACT 

GTCGTCGGACGTGGGACTTGTAAAACGTTGAATAATGACAGATGTGGTAT 

• • SerTyrProCysSerPheGlyGlnGlyThrLysLeuGluIleLysArg 
351 ATAGTTACCCGTGCAGTTTTGGGCAGGGGACCAAGC.TGGAGATCAAACGA 
TATCAATGGGGACGTCAftAAGGGGTGCGCTGGTTGGACCTCTAGTTTGCT 

ThrValAlaAlaProSerValPhellePheProProSerAspGlyGlnLeu 
401 .AGTGTGGGTGCACCATCTGTCTTCATCTTCCCGCGATCTGATGAGGAGTT 
TGACACCGACGTGGTAGACAGAAGTAGAAGGGCGGTAGACTAC.TCGTCAA 

• LysSerGlyThrAlaSerValValCysLeuLeuAsnAsnPheTyrProArg 
4 51 GAAATCTGGAAGT GGTAGC G.TTGTGTGCCTGCTGAATAACTTCTATCCGA 
CTTTAGACCTTGACGATCGCAACACAdSGACGAGTTATT.GAAGATAGGGT 

• • GluAlaLysValGlnTrpLysValAspAsnAlaLeuGlnSerGlyAsn 
501 GAGAGGCCAAAGTAGAGTGGAAGGTGGATAACGCCCTCCAATCGGGTAA'C 
CTCTCCGGTTT.CATGTCACCTTCCACCTAtTGCGGGAGGTTAGCCCATT.G 



SerGlnGluSerValThrGluGlnAspSerLysAspSerThrT.yrSerLeu 
551 TCCCAGGAGAGTG.TCACAGAGCAGGACAGCAAGGACAGCACCTACAGGGT 
AGGGTCCTCTCACAGTGTCTCGTCQTGTCGTTCCTGTCGTGGATGTCGGA 
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• SerSerThrLeuThrLeuSerLysAlaAspTyrGluLysHisLysValTyr 
601 CAGCAGCACCCTGACGCTGAGCAAAGCAGACTACGAGAAAGACAAAGTCT 
GTGGTCGTGGGACTGCGACTCGTTTCGTCTGATGCTCTTTGTGTTTCAGA 

• • AlaCysGluVAlThrHisGlnGlyLeuSerS^r 
651 ACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAGAGC 
TGCGGACGCTTGAGTGGGTAGTCCCGGACTCGAGGGGGCAGTGTTTCTCG 

Ph eAsnArgG lyGluCys 
701 TTCAAC AGGGGAGAGTGT. 

AAGTTGTCCCCTCTCACA 
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MetLys.HisLeuTrp.PhePheLeuLeuLeuValAla 
1 ATGAAGCATCTGTGGTTCTTGGTCGTGCTGGTGG 

TACTTCGTAGACACCAAGAAGGAGGACGACCACC. 

• • AlaProArgTrpValLeuSerGlnValGlnLeuGlnGluSerGlyPro 
51 CAGGTCCCAGATGGGTCCTGT.CCCAGG 

GTCGAGGGTCTAGCCAGGACAGGGTCCACGTCGAGGTCCTGAGCCCGGGT 

GlyLeuValLysProLeuGlnThrLeuSerLeuThrGysThrValSerGly 
101 GGACTGGTGAAGCeTTTACAGAC.CCTGTCGCJCACCTGCACT.GT.GTCTGG 
CCTGACCACTTCGGA&ATGTCTGGGAGAGGGAGTGGACGTGACAGAGACC 

•GlySerlleSerSerGlyValTyrTyrTrpSerTrpIleArgGlnHisPro 
151 TGGCTCCATCAGCAGTGGTGTTTACTACTGGAGCTGGATCCGCCAGCACC 
ACCGAGGTAGTCGTCACCACAAATGATGACCTCGACGTAGGCGGTCGTGG 

* •GlyLysGlyLeuGluTrpIleGlyTyrlleTyrAsnSerLysThrSer 
201 CAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATAACAGTAAGACCTCC 
GTCCCTTCCCGGACCTCA'CCTAACCCATG.TAGATAT.TGTCATTCTGGAGG 

TyrTyrAsnProSerLeuLysSerArgLeuThrLeuSerV^ 
251 TATTATAATCGGTGGGTCAAGAGTCGAGTTAGCGTATGAGTAGAGAGGTC 
ATAATATTAGGCAGGGAGTTGTCAGGTGAATGGGA 

•LysAsnGlnPheSerLeuAsnLeuIleSerValThrAlaAlaAspThrAla 
301 TAAGAAGCAGTTCTCCCTGAACGTGATCTCTGTGACTGGCGCGGACACGG 
ATTCTTGGTGAAGAGGGACTTGGAGTAGAGACACTGACGGCGCCTGTGCG 

• • ValTyrTyrGysAlaArgAspLysLeuGlylleAlaAspTyrTrpGly 
351 CC.GTGTATTACTGTGCGAGAGATAAATTGGGGATCGCG.GACTACTGGGGC 
GGCAGATAATGAGACGCTGTCTATT.TAACCCCTAGCGCCTGATGACGGCG 

GlnGlyThrLeuValThrValSerSerAlaSerThrLysGlyProSerVal 
4 01 CAGGGAACCCTGGTCACCGTCTCCTGAGCCTCCACCAAGGGCC.CATCGGT 
GTCCCTTGGGACCAGTGGCAGAGGAGTGGGAGGTGGTTCCCGGGTAGCCA 

• PheProLeuAlaProCysSerArgSerThrSerGluSerThrAlaAlaLeu 
4 51 CTTCeCCCTGGCGGGCTGC TC.TAGA AGCACCTCGGAGAGCAGAGCCGCCC 
GAAGGGGGACCGCGGGACGAGATCTTCGTGGAGGCT.CTCGTGTCGGCGGG 

• • GlyCysLeuValLysAspTyrPhe.ProGluProValThrValSerTrp 
501 TGGGCTGCCTGGTGAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGG 
ACCCGACGGACCAGTTCCTGATGAAGGGGCTT.GGCCACTGCCACAGCACG 



AsnSerGlyAlaLeuThrSerGlyValHisThrPhePrbAlaiValLeuGln 
551 .AACTCAGGC.GCTCTGACCAGCGGCGTGGACACCTTCCCAGCTGTCCTACA 
TTGAGTCCGCGAGACTGGTCGCCGCACGTGTGGAAGGGTCGACAGGAT.GT 
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vSerSerGlyLeuTyrSerLeuSerSerValValThrValProSerSerAsn 
601 GTCeTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCGTCCAGCA. 

CAGGAGTCCTGAGATGAGGGAGTCGTCGCACCACTGGCACGGGAGGTCGT 

• • PheGlyThrGlnThrTyrThrCysAsnValAspHisLysProSerAsn.. 
651 ACTTCGGCACCCAGAGCTACACCTGCAAGGTAGATCACAAGGCCAGCAAC 
TGAAGCCGTGGGTC:TGGATGTGGACGTTGCATCTAGtGTTCGGGTCGTTG 

ThrLysValAspLysThrVal 
701 ACCAAGGTGGACAAGACAGTTGGTGAGAGGGGAGCTCAGGGAGGGAGGGT 
TGGTTCCACCTGTTGTGTCAACGACTCTCCGGTCGAGTCCCTCGCTCCCA 

7 51 GTCTGGTGGAAGGCAGGCTCAGCCCTCCTGCG.TGGACGCACCGCGGCTGT 

CAGACGACCTTCGGTCCGAGTCGGGAGGACGGACCTGCG 

801 GCAGGCCCAGGGGAGGGCAGCAAGG'CAGGCCCCATCTGTCTCCTCACCCG 
GGTGGGGGTGGGGTGCCGTGGTTCCGTGCGGGGTAGACAGAGGAGTGGGG 

8 5 1 GAGGCCTCTGCCCGCCCGACTeATGCTCAGGGAGAGGGTCTTCTGGCTTT 

CTCCGGAGACGGGCGGGGTGAGTACGAGTCCCTCTCCCAGAAGACC 

901 TTCCACCAGGCTCCAGGCAGGCACAGGCTGGGTGCCCCTACCCGAGGCCC 
AAGGTGGTCCGAGGTCCGTGGGTGTCCGACGCAGGGGGATGGGGTCCGGG 

951 TTCACACACAGGGGCAGGTGCTTGGCTCAGACCXGCCAAAAGCCATATCC 
AAGTGTGTGTCCGCGTCGAGGAACCGAGTCTGGAGGGTTTTCGGTATAGG 

1001 GGGAGGACCCTGCCGCTGACCTAAGCCGAGCeCAAAGGCCAAACTGTCCA 
CCCTCCTGGGACGGGGACTGGATTCGGCTGGGGTTTCCGGTTTGACAGG^ 

1051 CTCCCTCAGCTCGGACACCTTCTCTCCTCCCAGATCCGAGTAACTCCCAA 
GAGGGAGTCGAGCCTGTGGAAGAGAGGAGGGTGTAGGCTGATTGAGGGTT 

GluArgLysCysCysValGluCysProProCysPro 
1101 TCTTCTCTCTGGAGAGCGCAAATGTTGTGTGGAGTGCCCACGGTGCCCAG 
AGAAGAGAGACGTCTCGCGTTTACAACACAGCTCACGGGTGGCACGGGXC 

1151 GTAAGCCAGCCCAGGCCTCGCCCTCGAGCTCAAGGCGGGACAGGTGCCCT 
CATTCGGTeGGGTGCGGAGGGGGAGGTCGAGTTCGGCCGTGTCCACGGGA 

1201 AGAGTAGCCTGCATGCAGGGACAGGCCCCAGCTGGGTGGTGACACGTCCA 
TCTCATCGGACGTAGGTCCCTGT.CCGGGGTCGACCCACGACTGTGCAGGT 

AlaProProValAlaGlyProSerValPheLeu 
1251 CCTCCATCTCTTCCTCAGCAGCACCTGTGGCAGGAGGGTGAGTCTTCCTG 
GGAGGTAGAGAAGGAGT.CGTG.GTGGACAGGGTCGTGGCAGTCAGAAGGAG 

PheProProLysProLysAspThrLeuMetlleSerAr.gThrProGluVal 
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1301 TTCCCjCCCAAAACCCAAGGACACGCT'CATGATCTGGGGGACCG'GTGAGGT 
AAGGGGGGTTTTGGGTTCC.TGTGGGAGTACTAGAGGGGCTGGGGAGTebA 

•'ThrCysValValValAspValSerHisGluAspProGluValGlnPheAsn 
1351 CACGTGCGTGGTGiSTGGACGTGAGCCACGAAGACCCCG 

GTGCACGCACCACCACCTGCAGTCGGTGCTTGTGGGGeTCCAGGTCAAGT 

• •TrpTyrVarAspGlyValGluValHisAsnAlaLysThrLysProArg 
1 4 01 ACTGGTACPTGGAQGGCGT.GGAGG 

TGACCATGCAGGTGCGGGACGTGGAGGTATTACGGTTCTGTTTGGGTGCG 

GluGluGlnPheAsnSerThrPheArgValValSerValLeuThrValVal 
14 51 GAGGAGGAGTTCAAGAGCACGTTCGGTGTGGTGAGCGTCCTCACCGTTGT 
CTCCTCGTCAAGTTGTCGTGCAAGGCACACCAGTCGCAGGAGTGGCAACA 

• HisGlnAspTrpLeuAsnGlyLysGluTyrLysCysLysValSerAsnLys 
1501 GCACCAGGAGTGGCTGAA'CGGGAAGGAGTACAAGTGCAAGGTCTGCAACA 
CGtGGTCqTGAC.QGAGTTGCCGTTCGTCATGTT 

• •GlyLeuProAlaProIleGluLysThrlleSerLysThrLys 
1551 AAGGCGTCCCAGGCGGCATGGAGAAAAGCATCTCGAAAACCAAAGGTGGG 
TTCCGGAGGGTCGGGGGTAG.CTCTTTTGGTAGAGGTTTTGGTTTCCACCC 

1601 ACCCGCGGGGTATGAGGGCCACATGGAGAGAGGGGG.GCTCGGGGCACCCT 
TGGGCGCCCCATACTCCCGGTGTACCTGTCTCCGGCCGAGCCGGGTGGGA 

GlyGlnPro 

1651 CTGCCCTGGGAGTGACCGCTGTGCCAACCTCTGTCCCTACAGGGCAGCCC 
GACGGGACCCTCAC.TGGCGACACGGTTGGAGACAGGGATGTC.C.CGTCGGG 

ArgGluProGlnValTyrThrLeuPr.oProSerArgGluGluM.etThrLys 
1701 CGAGAACCACAGGTGTACAGGCTGCCGGGATGCCGGGAGGAGATGAGCAA 
GGTCTTGGTGTCCACATGTGGGACGGGGGTAGGGCCCTCCTGTACTGGTT 

•AsnGlnValSerLeuThrCysLeuValLysGlyPheTyrPxoSerAspIle 
1751 GAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTAGCCGAGCGACA 
CTTGGTCCAGTCGGAGTGGAGGGACCAGTTTCCGAAGATGGGGTeGCTGT 

- ••AlaValGluTrpGluSerAsnGlyGlnProGluAsnAsnTyrLysThr 
1801 TCGCCGTGGAGTGGGAGAGCAATGGGC AGC'CGGAGAACAACTACAAGACC 
AGCGGCACCTCACCCTCTCGTTACCCGTCGGGCTGTTGTTGATGTTCTGG 

ThrProProMetLeuAspSerAspGlyS'erPheEheLeuTyrSerLysLeu 

1851 acacctcccatgctggactccgacggctccttcttcctctacAgcaagct 
tgtggagggtacgacctgaggctgccgaggaagaaggagatgtcgttcga 

vThrValAspLysSerArgTrpGlnGlnjGlyAsnValPheSerCysSerVal 
1901 CACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGT.CTTCTCATGCTCCG 
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GTGGCACCTGTTCTCGTCCACCGTCGTCCCCTTGCAGAAGAGTACGAGGCi 

• vMetHisGluAlaLeuHisAsnHisTyrThrGlnLysSerLeuSerLeu 
1951 TGATGCATGAGGCT.CTGCACAACCAQTACACGGAGAAGAGGCTCTGCCTG 
ACTAGGTACTCGGAGAGGTGTTGGTGATGTGGGTGTTG-TGGGAGAGGGAG 

SerProGlyLys 
2001 TCTCCGGGTAAA 
AGAGGCCCATTT 
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MetArgValProAlaGlnLeuLeuGlyLeuLeuLeu 
1 ATGAGGGTCCCTGCTCAGCTCCTGGGGCTCCTGC 

TACTCCCAGGGACGAGTCGAGGACCCCGAGGACG 

• • LeuTrpPheProGlyAlaArgCysAspIleGlnMetThrGlnSerPro 
51 TGCTC.TGGTTCCCAGGTGCGAGGTGTGACATCCAGATGACCCAGTCTCCA 
■AGGAGACCAAGGGTCGAGGGTeCACACTGTAGGTCTAeTGGGTCAGAGGT 

SerSerLeuSexAlaSexVailGlyAspArgyalThrlleThrC^sAlrgThr 
10 1 TCCTCCQtGTG.TGCATCTGTAGGAGACAGAGTCACCATCACTTGCCGGAC 
AGGAGGGACAGACGTAGAGATCCTCTGTCTCAGTGGTAGTGAACGGCCTG 

vSerGlnGlylleArgAsnAspLeuGlyTrpTyrGlnGlnLysProGlyLys 
1 5 1 AAGTCAGGGGATTAGAAATGATTTAGGCTGGTATGAGCAGAAACCAGGGA 
TTCAGTCCCGTAATCTTTACTAAATCCGACCATAGTGGTCTTTGGTGCCT 

• • AlaiProLysArgLeuIleTyrAlaAlaSerSerLeuGlnSerGlyVal 

201 aagcccctaagcgcgtgatctatggtgcatccagtt.tggaaagtggggtc 
ttcggggAttcgcggactagatacgacgtaggtgaaacgtttcaccgcag 

Pr.oaerArgEheS.exGlyS.erGl 
251 CCATCAAGGTTCAGGGGCAGTGGATGTGGGACAGAATTCAGTGTCACAAT 
GGTAGTtCCAAGTCGCCGTCAGCTAGAGCCTGTCTTAAGTGAGAGTGTTA 

• SerSerLeuGlnProGiuAspPheAlaThxTyrTyrCysLeuGlnHisAsn 
301 CAGCAGCCTGCAGCCTGAAGATTTTGCAACTTATTAGTGTCTACAGCATA 
GTCGTCGGACGTCGGACTTCTAAAACGTTGAATAATGACAGATGTCGTAT 

• • SerTyrProProThrPheGlyGlyGlyThrLysValGluIleLysAxg 
351 ATAGCTACCCTCCCACTTTCG.GCGGAGGGACCAAGGTGGAGATCAAACGA 
TATGGATGGGAGGGTGAAAGCCGCGTGGGTGGTTCCACCTCTAGTTTGCT 

ThrValAlaAlaProSerValPhellePheProProSerAspGluGlnLeu 
4 0 1 ACTGTGGCTGCACCATCTGTCTTCATCTTGCCGCCATCT.GATGAGCAGTT 
TGACACCGACGTGGTAGAGAGAAGTAGAAGGGCGGTAGACTAGTCGTCAA 

•LysSerGlyThrAlaSerValValGysLeuLeuAsnAsnPheTyrProArg 
4 51 GAAATCTGGAACT GCTAGC GTTGTGTGCC.TGCTGAATAACTTG.TATCCCA 
CTTTAGACCTTGACGATCGCAACACACGGACGACTTATTGAAGATAGGGT 

• • GluAlaLysValGlnTrpLysValAspAsnAlaLeuGlnSerGlyAsn 
501 -GAGAGGCCAAAGTAGAGTGGAAGGTGGATAACGCGGTeCAATCGGGTAAC 
CTCTCCGGTTTCATGTCACCTTCCACCTATTGCGGGAGGTTAGCCCATTG 



SerGlnGluSexValThxGluGlnAspSerLysAsp'SexThrTyrSexLeu 
551 TCGG AGGAGAGTGTCAC AGAGCAGGAGAGCAAGGAC AGC ACCT AC AGCCT 
AGGGTCCTCTCACAGTGTCTCGTCCTGTCGTTCCTGTCGTGGATGTCGGA 
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• SerSerThrLeuThrLeuSerLysAlaAspTyrGluLysHisLysValTyr 
601 CAGCAGCACCCTGACGCT'GAGCAAAGCAGACTACGAGAAACACAAAGTCT 
GTCGTCGTGGGAGTGGGAGTGGTTTGGTGTGATGCTCTTTGTGT.TTCAGA 

• • AlaCys GluValThrH i : sG 1 nG lyLeuSerSe r Pro VaiTh rLysS er 
651 ACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAGAGC 
TGCGGAGGCTTGAGTGGGTAGTGGCGGACTCGAGCGGGCAGTGTTTGTGG 

PheAsnArgGlyGluCys 
701 TTCAAC AGGGGAGAGTGT 
AAGTTGTCCCCT.CTCACA 



